MMHUCTEPCTBO IMPOCBELIEHUSI POCCUHCKOM
OEJEPALINUN
MunucrepcTBo 00pa3oBanus U Hayku Camapckoii 00macTi
OTpasHEeHCKOE yIIpaBlieHHEe MUHICTEPCTBA 00pa30BaHKE M HAYKH
Camapckoii obmactu

I'BOY OOIII c. Tpoctsnka

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acenanuu [IIMO 3amecTHuTens qupekropa no YBP Hupextop I'bBOY OOIII c. Tpoctsanka
UYexmapeBa P.A Jlenosckux 10.C [IManpkuH M.B.
ITpoTtokon Nel IIpoTtokon Nel ITpuka3 Ne86
ot "29" aBrycra 2022 ot "29" aBrycta2022 r. 1. ot "30" aBrycta2022 r.
C=RU, O=I'BOY
OOLWW c.TpocTsHka, PABOYAA
CN=LllaHbkunH M.B., IMPOI'PAMMA
E=shanmax2106@gma

i ru y4eOHOro mpeameTa

00ed5e0ddc52204b7d «Xumus»
‘ \ 2022.08.30
14:36:52+04'00'

Jns 8-9 Kj1accoB OCHOBHOT'O OOIIIETO
obpazoBanus Ha 2022-2023 y4eOHBI o

Cocrasurens: IOnakosa JIro0oBs 1BaHOBHA
YUUTEIb XUMUN

Tpocrsanka 2022- 2023



AHHOTanus K padoyeii mporpamme

Asropckas nporpamma no xumun ['adbpuensa O.C. Ilporpamma mo xumuu st 8—9 Ki1accoB aBTopa:

O. C. T'abpuensina, U. I'. Octpoymora, C. A. CmamkoBa. 8—9 Kiaccel :

yue0. mocobue s

obmeobpazoat. opranmuzanuii / O. C. 'abpuensn, C. A. CnaakoB — M. : [Ipocsemenne, 2020

Hopmarusnas 6a3za | [Ipuka3z MunncrepcrBa oopasoBanus 1 Hayku PO ot 17.12.2010r Ne1897 06

HpOrPaMMBI: yrBepxkaenun Oenepanproro ['ocynapcrBennoro OopasoBarensHoro Cranaapra
OcnosHoro O6miero O6pazoBaHus
[Tporpamma mo xumum g 8—9 kiacco aBropa: O. C. I'abpuensna, U. T.
OctpoymoBa, C. A. CnaakoBa. 8—9 Kiacchl yue0. mocobue s
obmieobpazopar. opranmsammii / O. C. T'abpuensn, C. A. CnagkoB — M. :
[Ipocsemenue, 2020

Oo6mee 136

KOJIMYECTBO YaCOB:

YpoBeHb 0a30BbIi

peasi3alyu:

Cpok peammzanmn: | 2022-2023 yaeOHbIH TOA

ABtop(bl) padboueii | FOmakosa JI.I.

IIPOIPaMMBI:

Y4eOHO-MeTOAHYECKHIT KOMILIEKT 8 Kjacc

CocraBasiromne YMK Ha3zpanue ABTOp T'ox HN3pareabcTBo
W3IaHus
V4eOnuk Xumus, 8 Kiacc. O.C. l'abpuensu 2019 M.
Jns obmieobpasoBar. N.I". Octpoymos Hpocsemenne
YUPEXKICHUH C.A. CnankoB
Pabouas Terpans (Ha PaGouas Terpanp 1o Al 2019 M: «Dx3amMeny
II€YaTHOH OCHOBE) xumuHn 8 knace. PI'OC, MUKHTIOK
YueOHO-MeTONMYECKHIT KOMILJIEKT 9 Kjacca
CocraBasiiomue YMK Ha3Banmne ABTOp T'on HUznatenancTBO
W3IaHus
Vuebnuk Xumust. 9 kmacc. O.C. T'abpuensu 2020 M.
Jlist 001eoOpasoBar. N.T. OctpoymoB IIpocsereHne
YUpEKICHUH C.A. CnankoB
Pabouas terpans (Ha | PaGouas TeTpans. 9 x 1. K 0.C 2020 M: «DKk3amMen»
IIeYaTHOM OCHOBE) yueonuky O. C. labpuensau
abpuensana «Xumus. . A.B. Slmykosa




MecTO IMCIUILIUHBI B y‘leﬁHOM IJiane

IIpenmerHas KonuyecTBo 4acoB B Heen10
IIpenmeTt
00J1acTh
Knace 8 —2 yaca | 9---2 uaca | | |
Xumust Oos3aTesbHasg YacTh (eaepanbHbIil KOMIIOHEHT) | | |
Yacrts, popmMupyemMasi y4YacCTHUKAMHU 00pa30BaTeJbHbIX OTHOLIEHHUIA
(peruoHaJbLHbI/i KOMIIOHEHT H KOMIIOHEHT 00pPa30BaTeIbHOI0
yUpexkIeHNns)
Hroro: 2 2
AJIMUHHCTPATUBHBIX
KOHTPOJIBHBIX padoT:
KoHTponbHbIX paboT: 4 4
[TpakTH4eckux padoT: 7 7

IlosicHuTeIbHAA 3anMCKA

Pabouas nporpamma mo mnpeamery «Xumus» g oOywaromuxcs 8- 9 KJIacCOB COCTaBlIeHA Ha
OCHOBE CJIEYIOLIIX HOPMATUBHBIX JIOKYMEHTOB:

1. ®3 PO o1 29.12.2012 Ne 273 — @3 «O6 obOpazoBannu B Poccuiickoit denepanumy».

2.®enepanbHbIi rocyapcTBEHHBIN o0pa3oBarenbHblid crangapt OOO (nmpuka3z MunuctepcTBa
oOpa3zoBanus U Hayku Poccuiickoit ®eneparun ot 17 nexkadbps 2010 r. Ne 1897, 3apeructpupoBan
Munroctom Poccun 01 deBpans 2011 rona, peructpauonsslii Homep 19644) ¢ yuétoM n3MeHeHui
no npukazy 1577 or 31.12.2015 r. «O BHecenuu uzmenenuii B ®I'OC OOO».

3. Ilporpamma mo xumuu s 8—9 kimaccoB aBropa: O. C. I'aGpuensna, . I'. Octpoymosa, C.
A. CnankoBa. 8—9 knaccsl : yue6. mocobue ais obmeoOpaszoart. opranuzanuii / O. C. 'abpuensH,
C. A. CnankoB — M. : IIpocsemmenue, 2020
Hesan kypca:
Dopmuposanue y yqaluxcs 1EJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
Pazeumue T103HABaTEIbHBIX HWHTEPECOB, HWHTEUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
ydalnxcs B IPOLECCE M3YyYEHUS XMMHMUYECKONM Hayku M €€ BKJIaJa B COBPEMEHHBIM HAay4HO -
TEXHUYECKUU Tnporpecc; (GOpMUpOBaHHE BaKHEHIIMX JIOTMYECKUX ONepaluii MbIIIICHUs (aHanu3,
CUHTE3, 000011IeHNe, KOHKPETH3alHsl, CpPaBHEHUE U Jp.) B MPOIECCE MO3HAHUS CUCTEMbI BaXKHEUIITNX

HOHSITI/II\/’I, 3aKOHOB 1 TeopI/IfI 0 COCTaBE, CTPOCHUH, CBOMCTBaxX M MIPUMEHCHUH XUMHWYCCKUX BCIICCTB.




Bocnumanue yO0exIEHHOCTH B TOM, YTO NPUMCHEHHE IOJy4CHHBIX 3HAHWN W YMEHHH 10 XMMHUH
ABISIETCSA 00BEKTHUBHON HEOOXOAMMOCTBIO JIsi 6€301acHOi paboTHI ¢ BEIIECTBAMH U MaTepHajaMy B
OBITY U Ha IPOU3BOJCTBE.

Ilpoexmupoeanue u peanruzayuss BBITYCKHHKaMH OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTelbHON
TPAaeKTOpHUHU: BBIOOp mpoduias oOyueHHs B CTaplieil IMKojde WIM NPOPecCHOHATBLHOTO
00pa30BaTENbHOTO YUPEKIACHHUS.

Osnaoenue  Knoue8biMU  KOMNnemeHyuamu: y4eOHO-TIO3HABATEIbHBIMY, HH()OPMALMOHHBIMH,
[ICHHOCTHO-CMBICIIOBBIMH, KOMMYHUKaTHBHBIMH.

Jns OOCTMKEHHUS 3TUX Leleld B Kypce XMMHUHM Ha CTYIIEHH OCHOBHOTO OOINEro oOpa3oBaHUS
pelIaoTCs ClIeayIone 3a/1auu:

dopMHpYIOTCSl 3HAHUS OCHOB XWMHYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHSATHHA, XMMHYECKHX
3aKOHOB U TEOPHA, BBIPAKEHHBIX TIOCPEJICTBOM XUMHYECKOTO SI3bIKa;

Pa3BHBAIOTCS yMEHHS HAOMIIOAaTh U OOBSACHSIIOT XUMHUYECKHE SIBICHUS, TPOMCXOISIIHIE B IPUPOJIE,
71a00paTOPHBIX YCIOBUAX, B OBITY U Ha MMPOU3BOICTBE;

nproOpeTarTCs CrieUalbHbIe YMEHHS M HaBBIKM 1O 0€30IacHOMY OOpalleHHI0 ¢ XMMUYECKUMHU
BEILIECTBAMH, MaTepuallaMi | MPOLIECCAMHU;

dopMupyercsi TYMaHUCTUYECKOE OTHOILICHHWE K XMMHHU KaK MPOU3BOIUTENBHON cuiie 0o0IIecTBa, ¢
IIOMOIIBIO KOTOPOH PeIaroTcs TI00anbHbIe TPOOIeMbl YETI0BEUECTBA;

OCYILIECTBIISETCS MHTErPaUs XMMUYECKON KapTUHBI MAPA B €IMHYIO HAYYHYIO KAPTUHY.

O01mas xapakTepucTHKAa y4e0HOr0 npeaMera
[Ipennaraemass pabouass mporpamMmMa MO XHMHM packpblBaeT BKJIaJ YydeOHOro mnpeaMmera B
JOCTH>KEHUE LIeJed OCHOBHOIO OOIIEro o0pa3oBaHUs M ONpEAeiseT BaXXHEUIINE COJEepKATEIbHbIE
JIMHUM NIpEMETA!
«Bewecmeoy» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOWCTB, NOJYyYEHUSI U NPUMEHEHNUS BELIECTB U
MaTepHasoB;
«Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH IPOTEKAHUS U YIPABJIECHUS MPOLECCaMH NOJIY4YEeHUS U
IIPEBPALLCHUSI BELLIECTB;
«Xumuueckuii A3v1K» — ONEPUPOBAHME CHCTEMOM Ba)KHEHWIINX XUMHUYECKUX IOHATH, BiIaJeHUE
XUMHYECKOH HOMEHKJIATypod U CHMBOJUKOM (XMMHUYECKMMU 3HaKaMu, Qopmyrnamu U

YpaBHEHUSAMH);



«XuUMUSL ¥ KU3HB» — COOJIOJIEHWE TPaBWJI XHUMHYECKOW OE€30MacHOCTH TPH OOpaIIeHuu C
BEIIECTBAMM, MaTepHaJlaMM H XHUMHUYECKMMU TIpOlleCCaMU B TIOBCEAHEBHOM >KM3HM H Ha
IIPOU3BO/JICTBE.
Kypc opuentupoBan Ha oOcBoeHHE OOYYAIOIIMMHUCS OCHOB HEOPraHMYECKON XMMHH M KpaTKoe
3HAKOMCTBO C HEKOTOPHIMU MOHATHAMH U 00bEKTaMU OPraHUYECKON XUMUH.
B copepxarenbHON JMHUM «Bewecmeo» PacKpbIBACTCS YYEHHE O CTPOCHMM aTOMa M BEIIECTBA,
COCTaBe U KJIacCU(UKAIMN XUMUYECKHX BEIECTB.
B conepxarenbHONM JMHUM «Xumuueckas peaxkyusd»» PACKPBIBAETCS YYEHHE O XUMHUYECKHUX
mpoueccax: Kiaaccuukanus XUMHUYECKUX PpeakIMi ¢ 3aKOHOMEPHOCTH HX MPOTEKaHUs;
KAueCTBCHHAs] M KOJUYECTBEHHAs CTOPOHBI XUMHUYECKHUX IMPOIECCOB (Pacy€Thl MO XUMHUUYECKUM
dopMysiaM U ypaBHEHHUSIM XUMUYECKUX PEaKIUil).
B copepxarenpHOi nuHUU «Xumuueckuti A3vik» (GOPMUPYIOTCS YMEHHS yYalllUXCs Ha3bIBaTh
BelecTBa Mo (opMmynaM U COCTaBIATh (OPMyNBl MO MX HA3BaHUSAM, 3aMUCHIBATH ypaBHEHUS
peakiuii W XapakTepu30BaTh HX, PACKPHIBaTh HWHOOPMAIMIO, KOTOPYIO HECET XMMHYECKas
CHMBOJIMKa, B TOM 4YHCIIC BBIpaXEeHHas W B TabnmuHOW (opme (mepuomuyeckas cCHUCTEMa
xumuueckux oanemeHtoB J[. W. MenneneeBa, Tabiuiia pacTBOPUMOCTH BEIIECTB B BOJE);
UCIIOJIb30BAaTh CUCTEMY XMUMHUYECKUX MOHSATHHA IJI ONMUCAHUS XUMHYECKHX OOBEKTOB (2JIEMEHTOB,
BEII[ECTB, MAaTEPHAJIOB U MPOIIECCOB).
B conepxarenbHOW JWMHHM «Xumus U OJiCU3Hb» PACKPBIBAKOTCSA JIOTUYECKHE CBS3M MEXKIY
CBOICTBaMH, MPUMEHEHUEM, MOTYYCHHEM BEIIECTB B J1a0OPaTOPHBIX YCIOBUSAX U Ha MPOU3BOJICTBE;
dbopMupyeTcss KynbTypa 0€30MacHOT0 U SKOJOTHYECKH TPaMOTHOTO OOpaIeHHs] C XUMUYECKUMU
00BeKTaMHU.
B kypce 3HaunTeNbHAS POJIb OTBOJUTCA XUMHUYECKOMY SKCIIEPUMEHTY: MTPOBEACHUIO TTPAKTUUECKUX
paboT U Ta0OpaTOPHBIX OMBITOB, (PUKCAIMHM W aHAJIU3y WX PE3YIbTAaTOB, COONIOACHHUIO HOPM H
npaBui 6e30MacHON paboThl B XMMUYECKOM KaOuHeTe (J1abopaTopuH).
Peanuzamus mporpamMMmbl Kypca B Tpoliecce OOy4eHHS IMO3BOJUT OOYYaIOMUMCS TOHSTH POJIb U
3HAUYCHHE XMUMHUHU CpPeAu IPYTUX HAyK O MPHUPOE, T. €. PACKPBITh BKJIAJ XUMHUU B (popMUpOBaHUE
LEJIOCTHON €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

MecTo y4eOHOr0 npeaMera B yueOHOM ILJIaHe.
®denepanbHBI TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT MPEAYyCMATPUBACT U3yUEHUE Kypca
XHMHU B OCHOBHOM IIKOJIE KaK COCTABHOW YaCTH MpeaMeTHON obnactu «EcTecTBeHHO-HaydHBIC

MpEeaAMETBD.



B cooTBeTcTBUM ¢ y4eOHBIM IJIAaHOM KYpC paccuuMTaH Ha 00s3aTeIbHOE H3yueHHUE INpeAMeTa B
00béMe 136 yueOHbIX YacoB 1o 2 yaca B Heeno B 8—9 kiaccax.

8 xitacc - 2 gyaca B HeZEeI0, 68 4acoB B Tof.

Yyeonuk: Xwumwms, 8 kmacc. Apropel: O.C. Tabpuensn, W.I. Octpoymon, C.A.Cnaakos,
IIpoceemenue, 2019.

9 xnacc -2 Jaca B HeJelro, 68 4acoB B roj,.

YueOnuk: Xwumusa, 9 xmacc. Aropel: O.C. Tabpuensn, W.I. Octpoymo, C.A.Cnankos,

IIpoceemenue, 2020.

JInyHOCTHBIE, MeTanpeAMeTHbIE H NMPeIMeTHbIE Pe3y/IbTaThl 0CBOEHHSI Kypca « XUMHI»
[To 3aBepmieHHIO Kypca XMMUHU HA ATarle OCHOBHOTO 00mIero oOpa30BaHUs BHITYCKHUKH OCHOBHOM
IIKOJIBI JIOJDKHBI OBJIAJIETh CICIYIOIUMH PE3yIbTaTaMu:

1. JInyHOCTHBIE Pe3yJIbTAThI:

1) ocosnanue cBOEW 3THUYECKON MPHUHAMIC)KHOCTH, 3HAHUE UCTOPHHA XUMHUH U BKJIaZa POCCHUCKOM
XUMHYECKON HayKU B MUPOBYIO XUMHUIO;

2) ¢popmuposanue OTBETCTBEHHOTO OTHOINICHUS K MO3HAHHIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTH
YUYAIIUXCSl K CAMOPA3BUTHIO U CAMOOOPAa30BaHHIO HA OCHOBE M3y4YCHHBIX (DaKTOB, 3aKOHOB M TCOPHIA
XMMHHU; OCO3HAHHOTO BBIOOpA M nOCMpoeHue NHANBHTyaTbHON 00pa30BaTeIbHON TPACKTOPUH;

3) @opmuposanue 1UENOCTHON €CTECTBEHHO-HAYYHOH KApTHHBI MHpA, HEOTHEMJIEMOH YaCThIO
KOTOPOH SIBJIIETCS] XUMHYECKasi KapTUHA MUPA;

4) oeradeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKH WU
00111eCTBEHHON MTPAKTUKH, B TOM YUCJIE K XUMUUYECKHM;

5) oceoenue colaIbHBIX HOPM, TIPABUIT MTOBEJICHUS, POJied 1 (OpM COIMANTBHOM KHU3HU B COILIMYME,
OpUPOJIE M YAaCTHOM JKM3HM HA OCHOBE SKOJIOTMYECKOH KyJIbTYpbl M 0€30MacHOro oOpalieHus ¢
BEIIIECTBAMM U MaTepHUalaMu;

6) opmuposarue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHHH CO CBEPCTHHUKAMU M B3POCIIBIMU
B IpoIiecce oOpa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YIeOHO-UCCIIeI0BATEbCKOM, TBOPUECKON U
JPYTUX BUJOB JI€SITEIbHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3yJbTAThI:

1) onpeoenenue neneit coOCTBEHHOr0 00y4YeHHs, TOCTAHOBKA U (HOpMyIMpOBaHUE Ui ce0sl HOBBIX
3ajay;

2) naanupoeamue TYTEW JOCTIKCHUS JKEAeMOro pe3ynbrara OOy4deHHs XUMHH Kak

TCOPCTUUCCKOTO, TAK U SKCIICPUMCHTAJILHOT'O XapaKTEpa,



3) coommnecenue CBOMX JEHCTBUH C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBICHHE KOHTPOJIS
CBOCH JEATENbHOCTH B MPOIECCE JOCTHKEHUS Pe3ysbTaTa, ONpeNeieHue CIioco00B IeHCTBUN TpU
BBITOJIHEHUH JIA0OPATOPHBIX U MPAKTHYECKUX pabOT B COOTBETCTBHHM C NpPAaBUIAMU TEXHUKU
0€30I1aCHOCTH;

4) onpeoeneHue WCTOYHUKOB XUMHUYECKOH HMH(OpMALUH, IOJy4YCHHE M aHAIU3 €€, CO3JaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPEe3eHTALUS;

5) ucnonvzo6anue OCHOBHBIX WHTEIUICKTYaJbHBIX OICpAaLlMil: aHAlW3a W CHHTE3a, CPAaBHCHUS H
cucTeMaTu3aluy, o0OOIEeHNs] U KOHKPETU3alluK, BBIBICHUE NPUYMHHO-CIEJICTBEHHBIX CBSI3eH U
nocmpoenue JOTHYECKOTO PAaCCyX AECHUS U YMO3AaKIIOUeHHs! (MHAYKTHUBHOIO, E€AYKTUBHOIO U IIO
AQHAJIOTMM) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;

6) ymenue co3naBaTh, IPUMEHSITh U MPEOOPa3OBHIBATh 3HAKH W CHMBOJIBI, MOJACIH U CXEMbI JUIS
peleHus yueOHbIX U T03HaBaTeIbHbIX 3a71ay;

7) @opmuposanue u pazeumue SKOJIOTHYECKOTO MBINUICHUS, )JMeHue UTPUMEHITh €ro B
MI03HABATEIBHOM, KOMMYHHKAaTHBHOM, COMAIBHON MPAKTUKE U TPO(PECCHOHATBHON OpUEHTALINY;

8) cenepuposanue uneit n onpeeeHUe CPEICTB, HEOOXOJUMBIX VIS UX PeaH3aiuu.

3. IIpeameTHbIE pe3yIbTATHI:

1) ymenue 0003HaUaTh XUMHUYECCKUE DJICMEHTHI, Ha3bIBaTh UX U XapaKTEpPHU30BaTh Ha OCHOBE
MIOJIOKEHUS B nepuoauueckon cucreMe JI. 1. Menneneesa;

2)hopmynuposanue N3yICHHBIX MOHATHN: BEUICCTBO, XUMUYCCKUN JIEMEHT, aTOM, MOJICKYJa,
WOH, KAaTHOH, AaHWOH, MPOCTOE M CIOXKHOE BEIIECTBO, XHUMHUYECKas pEakKIus, BHUIBI
XUMHUUYECKUX peakiui u T. 1.;

3)onpedenenue 1O GopMylriaM cocTaBa HEOPTaHMYECKUX UM OPraHUYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XHUMHYECKHX JIEMEHTOB WJIM CTETICHU WX OKHCIICHUS,

Anonumanue NHGHOPMAIINHI, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, POPMYIIBI U YPABHCHUS;
5)ymenue knaccuguyuposams npocThie (METAIBI, HEMETAIIbI, 0JaropoAHbIC Ta3bl) U CIIOXKHBIC
(OuHapHBIe COEAMHEHHUS, B TOM YHCIIE€ U OKCUJIBI, a TaK

e TUAPOKCUBI — KUCIOTHI, OCHOBaHUs, aM(pOTEPHbIE TUAPOKCUIBI — H COJIM) BEIIECTBA;
6)popmynuposanue IEpUOIUISCKOTO 3aKOHA, 00bsICHEHUe CTPYKTYPBI U HHPOPMAIIHH, KOTOPYIO
Hec€T mepuoauuecKas cucTeMa Xumudeckux siaemeHToB JI. M. MenneneeBa, packpvimue
3HAYEHHUs MEePUOJANYECKOr0 3aK0HA;

T)ymeHue xapaxkmepu3osams CTPOCHHE BEIIECTBA — BHUIbl XHUMHYECKHUX CBSI3€H W THIIBI

KPUCTAJJINYECKUX PEHIETOK;



8)onucanue cTpoeHUss aTOMOB XMMHUYECKUX JJIEMEHTOB C HOPSAIKOBBIMU HoMmepamu 1—20 u
26, omobpadiceHue NX ¢ TTOMOIIBIO CXEM;

9)cocmasnenue GHopMyn OKCHIOB XHMHYECKHX DJIEMEHTOB M COOTBETCTBYIOIIMX UM
TUJPOKCUJIOB;

10)nanucanue cTPpYKTYpHBIX (GOPMYT MOJEKYJISPHBIX COCIUHCHUN M (OPMYIBHBIX €IMHHIL
MOHHBIX COCIMHEHUH 10 BAJICHTHOCTHU, CTETICHU OKHCIICHUS WU 3apsly HOHOB;

11)ymenue ¢hopmyruposams OCHOBHBIE 3aKOHBI XHMHH: IIOCTOSHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOT'O CTPOEHMS, COXPAaHEHHUsI MacChl BEIIECTB, 3aKOH ABOrajapo;

12)ymenue ¢popmynruposams OCHOBHBIC TOJOKEHHUS aTOM HO-MOJEKYJISIPHOTO YYCHHUS U TEOPHHU
AIEKTPOITUTUYECKON AMCCOMAIINH;

13)onpedenenue npu3HAKOB, YCIOBUH MPOTCKAHUS M IPEKPAIICHUS PEAKIUN;

14)cocmasnenue MONEKYISPHBIX YPABHCHHI XMMHUYECKHUX PEAKIUU, MO TBEPKAAOMIUX 00LIHe
XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEIIECTB U OTPAKAIOIIMX CBSI3H
MEXy KJIacCaMU COCIUHECHUM;

15)cocmasnenue ypaBHEHUN peaklMii C y4acTUEM AJIEKTPOJIUTOB TaK)Ke B MIOHHOU popme;
16)onpedenenue M0 XUMHUYECKUM YPaBHCHHSM MPHHAIJICKHOCTH PEAKIUHl K ONpeneaéHHOMY
TUIY WU BUAY;

17)cocmasnenue ypaBHEHH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C TOMOIIBIO METOa
AJIEKTPOHHOTO OanaHca;

18)npumenenue TOHATHI  «OKHCIEHHE» U  «BOCCTAHOBICHHUE» I XapaKTePUCTHUKH
XUMHUUYECKHUX CBOMCTB BEIIECTB;

19)onpedenenue ¢ MOMOIIBIO KAY€CTBEHHBIX PEAKIIMIl XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHOB
¥ KaTHOHA aMMOHHS B PacTBOPE;

20)ob6wsichenue BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh PEaKIHil;

21)ymenue xapaxmepuzoeams TMOJIOKEHHE METAINIOB U HEMETAIIJIOB B MIEPUOJUICCKON CHCTEME
DJIEMEHTOB, CTPOCHHE WX AaTOMOB M KpPHCTAJUIOB, OO0mMe (PU3HUYECKHEe W XHUMHUYECKUE
CBOMCTBA;

22)o6vscHeHue MHOTOOOpa3usi MPOCTHIX BEIISCTB SIBICHUEM alJIOTPOIUU C yKa3aHUeM ¢
NPUYHH;

23)ycmanosnenue pa3auduil TUAPO-, MAPO- U IICKTPOMETALIYPIUU U ULTIOCHMPUPOSAHUE ITHX
pa3IMYuil TpUMEpaMU MPOMBIIINICHHBIX CIIOCO0OB MOJTYyUYCHHS METAIIIOB;

24)ymenue oasamsv o0OUyr0 Xapakrepuctuky anemeHToB I, II, YHA-rpynm, a Takxke Bomopona,

KHCJIOpoJa, a3oTa, cepbl, Gocdopa, yriepoaa, KpeMHHS M OOpPa30BAHHBIX HMHU HPOCTBIX
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BEIIECTB W BAXKHEWIINX COEIWHEHHH (CTpOCHHE, HaXOXACHHE B HPHUPOJE, MOJyYCHHE,
(pusnuecKkue U XMMHUYECKHUE CBOWCTBA, TIPUMCHEHUE);
25)ymenue onucviéams KOPPO3HIO METAIUIOB U CIIOCOOBI 3aIIUTHI OT HEE;
26)ymenue npouzeooums XUMUYECKUE PAcUEThl C MCIOJI30BAHHEM IOHATUNH «MaccoBas OIS
BEIIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJSAPHBIH 00BEM» mO dopMmynamM Hu
YPaBHEHHUSM PEaKILIU;
27)onucanue CBOWCTB U TPAKTHYECKOTO 3HAYCHHSI U3YYCHHBIX OPraHMYECKHUX BEUICCTB,;
28)svinonHenue 0003HAYCHHBIX B IPOrpaMMeE JKCICPHMEHTOB, PACHO3HABAHUE HEOPTaHHMYECKUX
BEILIECTB 10 COOTBETCTBYIOIINM IPH3HAKAM;
29)cobnro0enue ipaBui O6E30MACHOM PadOTH B XUMUYECKOM KaOUHeTe (J1abopaTopun).
Coaepxanue Kypca XUMHH
8 KUIACC

HayanbHbie MOHATHS U 3aK0HBI xuMuu (20 yacoB)

Tena u BemecTBa. CBONCTBA BelIeCTB. DTaJOHHBIC (PU3NUYECKUE CBOMCTBA BEHIECTB. MaTepuabl U
MmarepuajgoBe/eHue. Pojab XUMHM B KM3HM COBpEeMEHHOro oomiectBa. OTHomeHHe oOuiecTBa K
XUMUHU: XeMOopuus u xemopoous.

Mertonbl nzyuenust xumun. Habmonenue. OxcnepuMenT MoaenupoBanue. Mojenu MatepuaibHbIe
Y 3HAaKOBbIE UJIM CUMBOJIbHBIE.

I'a3pl. JXKunkoctu. TBEpaslie BemecTBa. B3auMmHbIE NEPEXO0bl MEXAY arperaTHbIMH COCTOSHHUSAMH
BEIIIECTBA: BO3TOHKA (CyOunMalys) 1 aecyoimMariysi, KOHJSHC AU U UCIapeHue, KpUCTauIu3aius
U TUIaBJICHUE.

®uznyeckue siBieHusa. YucTble BeliecTBa U cMecU. ['oMoreHHble M rereporeHHsle cmecu. Cmecu
razoo0pasHsle, xuakue U TBEpAbIe. CrocoObl pa3feneHusl cMecel: NMeperoHKa, Wil JUCTUIUISALMS,
OTCTauBaHUe, QUIBTPOBaHME, KPUCTAIIM3alMs WM BbllapuBaHue. Xpomarorpadus. [Ipumenenne
ITUX CIIOCOOOB B JIA0OPAaTOPHOM MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XHUMHYECKUE AIEMEHTBI. ATOMBI U MOJEKYIbl. [IpocThie M CIOKHBIE BEIIECTBA. AJUIOTPONMS Ha
npuMepe Kuciaoponaa. OCHOBHbBIE IOJIOKEHUS aTOMHO-MOJIEKYJsIpHOro yueHus. Monsl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CHMMBOJIBI) XMMHUYECKHUX 3JIEMEHTOB. MHopmarus, KOTOpyH0 HECYT 3HAKM XHMHUYECKUX
AJIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPHIX XMMHUYECKHX 3yieMeHTOB. [leproanyeckast Tabnuia

XUMHUYCCKUX OJICMCHTOB I[ H. Menneneena: KOpOTKOHGpHO,Z[HLIﬁ n IlJ'IPIHHOl'ICpPIOI[HBII:I BapHUaHTHI.



[Tepuonbr m rpynnel. ['maBHas w moOouyHas moArpymmbl, Wit A- u b-rpynmel. OTHOCUTENBHAS
aTOMHas Macca.

Xumnueckue (opmynsl. Muaexcsl u kodpduuueHTsl. OTHOCUTENbHAsT MOJEKYJspHas Macca.
MaccoBas 10711 XMMHYECKOI0 JIeMeHTa B coequHeHuu. MHpopmalus, KOTOpyro HECYT XUMHUYECKHE
bOopMyIIBI.

BanentHocth. CTpykTypHBIE (DOpMYyNbl. XHUMHUYECKHAE 3JIEMEHTHI C MOCTOSHHOW M TEePEeMEHHOMN
BAJICHTHOCTHIO. BbIBOI opMynbl coenuHeHHs MO BajeHTHOCTH. OrmpenesneHne BaJeHTHOCTH
XUMHYECKOT0 3JIeMeHTa 1o ¢opmyne BeniectBa. CocTaBieHNe Ha3BaHUN COCIUHEHHH, COCTOSALINX
U3 JIByX XUMHUYECKHUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
Xumuueckue peakuny. PeareHTsl 1 npoayKThl peakiuuu. [[pu3Haku XUMHUYECKUX peakuui. Y CII0BUs
UX I[pOTEKaHWd U TMpeKkpalieHusa. Peakuuu ropeHus. OK30T€PMHUECKHE U SHIOTEPMHUYECKUE
peakiuu.

3aKOH COXpaHEHUsT MacChl BeWIECTB. XHUMHYecKue ypaBHEHHUs. (COCTaBIE€HUE XUMHUYECKUX
ypaBHeHui. Mudopmarus, KOToOpyro HeCET XUMHUYECKOE YPaBHEHHE.

Knaccupukanuss XMMHYECKHX pEaKIUil MO0 COCTaBy M YHCIY PEAareHTOB W TPOIYKTOB. THIIBI
XUMHYECKHX peakiuil. Peakiuu coequHeHus, pa3ioxkeHus, 3amMmenieHus u oomena. Karanuzaropsl u
KaTaJus.

JlabopaTopHblie ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1ab0paTOpHOI MOCYIBI.

* [IpoBepka repMeTHUHOCTH MPUOOPA AT TOJTyYEHHS Ta30B.

* O3HaKOMJIEHUE ¢ MUHEpallaMH, 00pa3yIOLIMMHU TPaHMT.

* [IpuroToBiieHrE reTEPOreHHON CMECH TIOPOIIKOB CEPHI C JKEJIE30M U UX pa3JeIcHUE.

* BzaumonelicTBrEe pacTBOPOB XJIOPUIOB U MOAUJIOB KaJls C paCTBOPOM HHUTpaTa cepedpa.

* [Tonyuenne ruapoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ CEpHON KUCIOTOM.

* BzaumonelicTBue pacTBopa colbl ¢ KUCIOTOM.

* [IpoBepka 3akOHa COXpaHEHHs MACCHI BEIIECTB HA MPUMEPE B3AMMOIECHCTBHS IIETOYH C KHUCIOTOM.
* [IpoBepka 3aKOHA COXpPAaHEHHsI MAcChl BEIIECTB HA IMPUMEPE B3aUMOJACUCTBHUSA IIEIOYH C COJIBIO
xenesa(Ill).

* PaznoxxeHne nmepokcuaa Boopoia ¢ moMoInbo okcuaa Mapranna (IV). 11. 3amemienue xenezom
M€Y B MEJTHOM KYyTIOpOCE.

IIpakTuyeckue padoTnl

1. Ilpasuna mexnuku 6e3onachocmu u HeKomopbvle 6udbl pabom 6 XumMuueckou Jjaabopamopuu

(kabuneme xumuu).
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2. Habnwooenue 3a copawetl ceevoll.
3. Ananuz nouswl (ananoz pabomsi « Ouucmra no8apeHHoOU CoIu).
BasHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BelleCTB.
KoanyecTBeHHbIe OTHOLIEeHUsI B XuMuu (19 yacoB)
CocraB Bo3ayxa. Ilonstue 006 o0BEMHON mosie () KOMIIOHEHTa MPUPOIHON Ta30BOM cMecH —
Bo3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMecH 10 ero 00bEMHOM J051e 1 HA00OPOT.
Kucnopoa. O3on. [Tonyduenue xkucnopona. CoOupanue u pacro3HaBaHUE KUCIOpoa. XUMUYECKHE
CBOICTBa KHCIIOpOJa: B3aMMOJEUCTBHE C METalJIaMH, HEMETAJUIAMU M CJIOKHBIMHU BEIIECTBAMU.
[Tpumenenue kuciaopona. KpyroBopot kucnopoza B nmpupoze.
Oxcunpl. Obpa3oBaHne Ha3BaHUN OKCUAOB MO uX Gopmynam. CocraBnenue GopMya OKCHAOB 110
MX Ha3BaHUAM. [IpencraBuTenu OKCHIOB: BOAA U YIJIEKUCIbIN ra3, HerameéHas U3BeCTb.
Bonopon B mpupoze. ®dusnueckue U XUMHUYECKHE CBOWCTBAa BOJOPOJA, €ro MOJyYeHUE U
PUMEHEHHUE.
Kucnotel, ux cocraB n ux kinaccudukanus. Mamukaropel. Tabmuna pactBopuMocTtr. CepHas u
COJISIHAsl KUCJIOThI, UX CBOMCTBA U IPUMEHEHHE.
Comu, ux cocraB M Ha3zBaHusa. PactBopumocTs coneld B Boje. [IpencraBurenu comeil: xyopun
HaTpHsl, KapOOHAT HATpHs, GocdaT KaabIIHs.
[Tocrosinnas ABoraapo. KonnuectBo Bemectsa. Monbs. MonsipHas macca.
KpaTHble eauHMIIBI HM3MEpPEHHsS KOJMYECTBAa BEHIECTBA — MIUIUMOIb U KUJIOMOJIb,
MUJUTUMOIIIPHAs ¥ KUJIOMOJISIPHASI MAacChl BEIIECTBA.
Pacuétel ¢ WCHOIB30BAaHUEM TMOHSATHH «KOJMYECTBO BEIIECTBA», «MOJSPHAs Maccay,
«IOCTOSIHHASE ABOTAIPO».
3akoH ABoraapo. MousipHblii 00bEM Ta3000pa3HbIX BelecTB. OTHOCUTENbHAS TIOTHOCTH Ta3a Mo
JIpyromy rasy.
KpaTHble eauHUIIBI U3MEPEHUs — MUJUTUMOIISPHBIA U KUJIOMOJISPHBIH 00BEMBI Ta3000pa3HbBIX
BEIIECTB.
Pacuérbl ¢ ncronb30BaHUEM MOHITHH «KOJUYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJSPHBIN
00BEM T'a30B», «UUCIIO ABOTAIPOY.
I'mapocdepa. Kpyrosopor Boasl B mnpuponae. Pu3HuecKMe U XMMHUYECKHE CBOICTBAa BOJbI:
B3alMOJICCTBUE C OKCUIAMHU.
OcHoBaHus, UX cocTaB. PacTBOpUMOCTE OCHOBaHWU B BOJie. MI3MeHeHNEe OKpACKH MHIUKATOPOB B
uiesiouHoi cpeze. Ilpencrapurenu menoyeil: THAPOKCU Il HATPUSL, KAJIUS U KaJbIIUI.

PactBopuTens u pactBopénHoe BemectBo. PactBopsl. PactBopenue. ['mapatsl.
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MaccoBast 7071 pacTBOPEHHOTO BemiecTBA. Pacd€rel, CBS3aHHBIC C WUCIIOJH30BAHUEM TMOHSTHUS
«MaccoBasi J0J1s1 PaCTBOPEHHOTO BEILIECTBAY.

JlabopaTropHble ONBITHI

* [lTomyTHEHHE M3BECTKOBOW BOJIBI IPHU MTPOITYCKAHUH YIIICKHUCIIOTO Tasa.

* [TonyueHnne BoAOpoa B3aUMOJICUCTBUEM IIUHKA C COJITHOM KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT C TOMOIIbIO MHANKATOPOB.

* I3MeHeHne OKpacku MHANKATOPOB B ILIEJIOUHOM Cpeie.

* O3HAaKOMJICHHE C TperapaTaMd JOMAIIHEH WJIM IIKOJbHOW alTeYKHU: pacTBOpPaMH IEPOKCHAA
BOJIOpPO/Ia, CIIUPTOBOM HACTOMKH MOJIa, aMMHUaKa.

IIpakTuyeckune padoTsl

4. Ilonyuenue, cobupanue u pacno3nasanue KUCI0pood.

5. Ilonyuenue, cooupanue u pacno3Hagarue 6000pood.

6. Ilpucomosnenue pacmeopa ¢ 3a0aHHOU MACCOBOT O0Jlell pACMBOPEHHO20 eliecmaa.

OcHoBHBIE KJIacChl HeOprannyeckux coequnenuii (10uacon)
O06oOmenne cBeaeHU 00 OKcuaaxX, MX KilacCHU(pUKAIMK, Ha3BaHUSAX W cBokcTBaX. CrocoObl
MOJIyYEHHUS] OKCUJIOB

OcHoBaHusl, WX KiaccuduUKalus, Ha3BaHWs M CBOWCTBA. B3auMojaeiCcTBHE C KHCIOTaMH,
KHCJIOTHBIMH OKCHUJIaMU U COJISIMHU. Pa3iioxxeHne HepacTBOPUMBIX OCHOBaHMM. CrocoObI MOTydeHUs
OCHOBaHMH.

Kucnotel, wux knaccudukamuss U Ha3BaHusA. OOmuUEe XHUMHUYECKHE CBOWMCTBA  KHCIOT.
B3aumoneiicTBue KUCIOT ¢ MeTaJUIaMU. DJIEKTPOXUMHUYECKHUM psf HanpshkeHuil. Bzanmpeinctsue
KHUCJIOT C OCHOBAaHUSIMM- PEAKIHS HeUTpanu3aiuu B3anmopaeicTere KUcIoT ¢ coysimMu. [lonydenune
OECKUCIOPOAHBIX U KHCIOPOICOACPIKALUX KUCIIOT.

Conu, ux xnaccudukaius u cBoiictsa. B3aumoaelictBue coneit ¢ MeTamiaMu, 0COOEHHOCTU ITUX
peakuuii. BzanmopaeicTeue cosiei ¢ COIsIMH.

'enernueckue psapl MeTala HM  HeMeTauia. ['eHeThuyeckas CBsSI3b  MEXKIY KjacCcaMH
HEOPraHWYECKUX BELIECTB.

JlabopaTopHbIe ONBITHI

e B3anMoelicTBIE OKCHIA KAJBIUS C BOJIOH.

* [ToMmyTHEHHE U3BECTKOBOM BOBI.

* Paznoxenue ruapokxcuna meau(Il) mpu varpesanuu.

* B3aumoeicTBHE KUCIOT C METalJIaMU.

12



¢ B3anMoelicTBUE KHUCIIOT C COJIIMH.
* O3HaKOMIJIEHHE C KOJUICKIIUEH COJICH.
* Bzaumoneticteue cynbsara menu(ll) c sxemnezom.
e B3auMoelicTBHE COJIEH C COIIMMU.
* ['eHeTrnUeCcKast CBSA3b MEXY KJJaCCaMU HEOPraHWYECKHUX BELIECTB HA PUMEPE COCTUHEHUN ME/IH.
IIpakTuyeckune padoTsl
7. Pewenue skcnepumenmanvuulx 3a0au no meme «OCHOBHblE KIACCHL HEOP2AHUYECKUX
COCOUHEHULLY.
Iepuoauyeckuii 3aKOH M EPUOANYECKASI CHCTEeMa XUMHUYecKuXx djiemeHToB 1. U.
MenneneeBa. Ctpoenue aroma (9 yacon)

EcTtecTBeHHbBIE ceMECTBa XMMUYECKUX IJIEMEHTOB: IIEJIOYHBIC U HIEIOYHO3EMETbHBIE METAILIIBI,
raJloreHbl, HHepTHBIE (01aropoanbie) razpl. AM(OTEpPHOCTh. AMGOTEpHBIE OKCUIIBI U THIPOKCHIBI.
KommiekcHsie conu.

Otkpeitue JI. M. MenneneeBbIM NEPUOJUYECKOrO0 3aKOHA W CO3JaHHE UM HNEPUOAMYECKOM
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

AToMmbI Kak ¢opMa CyIIECTBOBAHHS XUMHUYECKUX 371eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHU
aToMOB. J[oKka3aTenbCTBa CIOKHOCTU cTpoeHus atoMoB. OnbiTel Pesepdopaa. [Tnanerapuas moaens
CTPOCHHUSI aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpoHbI. OTHOCHUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHSTUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XHMMHUYECKHX 3JIEMEHTOB
1—20. IonsiTre 0 3aBepIIEHHOM AJIEKTPOHHOM YPOBHE.

M3oronbl. ®usnueckuit cmbici  cuMBOIMKM [lepuoaunueckoit cucrembl. CoBpeMeHHas
dbopMynUpoBKa MEPUOIUYECKOTO 3aKOHA. V3MEHEeHHs CBOMCTB 3JIEMEHTOB B MEPHOJAaX U TPYIMIax
KaK (YHKIIHMSI CTPOEHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka DdJeMEHTa-MeTala U DJJIEMEHTAa-HeMeTallla 10 HX TOJIOKEHUI0 B
MepUOINYECKON cucTeMe Xxumuieckux 3neMenToB Jl. 1. Menaeneesa.

JlabopaTopHbIe ONBITHI

M HOJIy‘ICHI/IC aM(I)OTepHOFO THAPOKCHU A U UCCIICAOBAHUEC €T'O CBOMCTB.

Xumuyeckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHBIE peakuuu (10uacoB)
WNonnas xumuyeckasi cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HEMeTaioB. CXeMbI

06pa3OBaHI/I$I HOHHOM CBS3U IJIA 6I/IHapHBIX coequHeHuii. MloHHEIE KpUCTATNINYCCKUC pCH_IéTKI/I u
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(¢u3MYeCKue CBOMCTBA BEIICCTB C ATUM THUIOM peméTok. [loHstrne o (QopMynbHONU enuHHIIE
BELIECTBA.

KoBasieHTHass XuMHUecKas CBS3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmynbl. I[lonstue o
BajieHTHOCTH. KoBaneHTHas HemossipHas cBsi3b. CxeMmbl 00pa3oBaHHs KOBAJIEHTHOM CBS3M Jis
OMHApHBIX COeNWHEHUN. MoOJeKynspHble W aTOMHbIE KPUCTAJUIMUECKHE PEIIETKM M CBOWCTBA
BELIECTB C TUM TUIIOM PELIETOK.

DNEeKTPOOTpULATENBHOCTD. Psin anexTpoorpunarensHocTd. KoBajeHTHas mosispHas XUMHUYECKast
cBs3b. Jlumonb. Cxembl 00pa3oBaHusl KOBAJIEHTHOW MOJSPHOM CBSA3M Ui OWHApPHBIX COECTUHEHUII.
MounekynsspHble M aTOMHBIE KPUCTAJUIMYECKHE PEHIETKM M CBOMCTBAa BELIECTB C ATUM THUIIOM
PEETOK.

Mertannnueckass XUMUYecKasl CBSI3b U MeTaJZIM4ecKasl Kpucramimdeckas pemérka. CpoiicTBa
BEILECTB C TUM TUIIOM pelI€ToK. EnnHas npupoaa XuMUYECKUX CBSA3EH.

Crenenb okucinenus. CpaBHEHHE CTENEHM OKHCIEHHMs WM BajeHTHOcTU. [lpaBuna pacuéra
CTETIeHEH OKUCIIEHUS 10 (POopMysIaM XUMHUYECKUX COCTMHEHUN.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OrmnpeneneHue CTENEeHEeW OKUCIEHMS IS
3JIEMEHTOB, 00pa3yIOLINX BEUIECTBA Pa3HBIX KJIaccoB. Peakiuu HOHHOTO 0OMEHa U OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbIE peakuuu. OKHUCIUTEIb U BOCCTAHOBUTENb, OKHUCIEHUE M BOCCTAHOBJICHHE.
CocraBiieHHe ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIMM METOJIOM 3JIEKTPOHHOTO
OanaHca.

JlabopaTopHbIe ONBITHI

* M3roroBnenue MOACIIN, I/IJ'IJ'IIOCTpI/IPYI-OH_Ieﬁ CBOMCTBA METAJNINYECKOM CBA3HU

9 KJIACC
IloBTOpEeHue u 00001IeHMe CBeIeHUIT 10 Kypcy 8 Kiacca

bunapubeie coeaunenus. Okxcuibl coseoOpasyroliye U HecosieoOpasyromme. [ UapOKCHIBI:
OCHOBaHHMA, aM(OTepHBIE THUAPOKCHIBI, KHCIOPOJCOIepkKamue KHCIoThl. CpemHue, KHCIbIE,
OCHOBHBIE M KOMIIEKCHBIE COJIH.

OO6oOmieHne cBeeHUH O XUMHMUYECKHX peakiusx. Knaccupukanus XUMHYECKMX peakiuii 1o
Pa3IMYHBIM MPU3HAKAM: COCTABY M YHUCIY PEAarupyrolX M 00pa3yrOIIUXCs BEIIECTB, TEIJIOBOMY
s¢dekTy, 00paTUMOCTH, U3MEHEHUIO CTETIEHEH OKHCIIEHUS AJIEMEHTOB, 00pa3yIoIUX pearnpyoime

BCIIECTBA, arp€raTHOMY COCTOSHHIO p€arupyronmux BEHICCTB, UCIIOJb30BaAHUIO KaTaJlnu3aTopa.
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[lonsiTHE O CKOPOCTH XUMHYECKON peakuuu. DakTopbl, BAUSAIOMIHAE HA CKOPOCTh XMMHYECKUX
peakuuii: TpUpoJa pearupyrouuX BELIECTB, HX KOHIIGHTpallMs, TeMIeparypa, IUIOadb

COIIPUKOCHOBCHH, HAJINYHEC KaTaJIn3aTopa. Karanus.

JlaGopaTopHble ONBITHI

* B3auMoIelicTBME aMMHUaKa U XJIOPOBOAOPOIA.

* Peakuus HelTpanusanuu.

* HabGmonenue termtoBoro a¢dexra peakiuu HedTpain3aliu.

* BzaumoelicTBue cepHoi KUCIOTHI ¢ okcuoM meau(1l).

* Paznoxenue mepokcuia BOJAOPOaa ¢ MOMOIIBIO KaTana3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKIMH OT MPHUPOJIbI PEarupyroIrX BEHIECTB Ha MPUMEpE
B3aMMOJICHCTBHSL PACTBOPOB THOCYNb(aTa HAaTpus W XJjopuaa Oapus, TUocyinb(ara HATpus U
COJISTHOM KHCIIOTBHI.

* 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOM PEAKIMKU OT MPUPOIbl METAIUIOB MIPU MX B3aUMOJCUCTBUU C
COJISTHOM KUCJIOTOM.

* 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pPeakiuu OT MPUPOJbl KUCIOT MPU UX B3aUMOJCHCTBUM C
KEIIE30M.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOHN PEaKIuu OT TeMIIepaTyphI.

* 3aBHCHUMOCTh CKOPOCTH XUMHYECKOM peaKIIuu OT KOHIIEHTPAIIUH.

* 3aBUCUMOCTb CKOPOCTM XMUMHUYECKON pPEAKIMU OT IUIOMIAJIM CONPUKOCHOBEHUS PEarupyromnx
BEILECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT KaTajau3aTopa.

XHMHYeCKHe PeaKHi B PacTBOPAX 3JIEKTPOJINTOB
ITonaTne 00 3MEKTPOIUTUYECKON AMCCOLMALMH. DIIEKTPOIUTHl U HEIEKTPOIUTHI. MexaHu3M
JUCCOLMAIMN DJIEKTPOJIUTOB C Pa3IU4HbIM XapakTepoM CBs3U. CTENeHb 3IEKTPOIUTHYECKON
nucconranu. CUIIbHBIE U CI1a0ble 2JEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUU AIEKTPOIUTUUECKOM nucconuanuu. Kiaccuduxanys noHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS M COJTM KaK 3JEKTPOIUTHL. VX KilaccupUKays U TUCCOLUAIINS.
OO0mme XMMHUYeCKUe CBOMCTBA KHUCIIOT: U3MEHEHHE OKPACKM WHIUKATOpPOB, B3aMMOJEICTBHE C
MeTaJlJIaMH, OKCUJIaMH U TUAPOKCUIAMH METAJUIOB U COMSIMU. MOJIeKysipHble M HIOHHBIE (ITOJIHbIE U
COKpAIlIEHHBIE) YpaBHEHUS peakuui. XUMUYECKUH CMBICH COKpPALIEHHBIX ypaBHEHUH. Y CIOBHUS

MMPOTCKAHUA pCaKLII/Iﬁ MCKAY SJICKTPOJIHUTAMU 1O KOHIIA. Ps1 akTUBHOCTH METAILIIOB.
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OO01me XMMHYECKHE CBOMCTBA IEI0YEH: B3aUMOJIEHCTBUE ¢ KUCIIOTAMU, OKCUAAMH HEMETAJIOB,
comsimu. OOmmMe XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMIA: B3aUMOJICHCTBUE C
KHCJIOTaMU, pa3Jio’KEHUE IIPYU HarpEeBaHUU.

OO0mue XMMHUYECKHE CBOWCTBA CPETHUX COJIEH: B3aUMOJACHCTBHE C KHUCIOTaMH, LIEIIOYaMU,
COJIIMM U MeTaJlJIaMu. B3aumMoeiicTBue KUCIBIX COJIEH CO IIETOYAMH.

['unponu3 kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOMOM. [ Maponu3 coyiv CHIIbHOTO OCHOBAHUS
U cnaboii KucioThl. ['Maponus conau c€inaboro OCHOBAHUS M CHJIBHOW KHUCIOTHI. BoIoponHbIi
nokazateinb (pH).

CBoiiCTBa KHCIJIOT, OCHOBAaHMI, OKCHUIOB M COJ€d B CBETE TEOPUHU DIEKTPOIUTHUYECKOU
JIVICCOIIMALIMY M TIPECTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUsIX.

JlabopaTropHble ONBITHI

* Jlucconuanus cinaldbiX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIIOTHI.
* lI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOM CpeJie.

* Peaknus HeliTpanu3zanuu pacTBopa ENOYH Pa3InYHbIMU KUCIOTaMH.
* [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ pa3IuYHbBIMU KUCIOTAMU.
* BzaumonelicTBre CHIIbHBIX KHCIOT ¢ okcuaom menu(1l).

* B3aumoelicTBIE KUCIOT ¢ METaJUIAMH.

» KauecTBeHHas peakiyst Ha KapOOHAT-HOH.

* [TonyyeHue CTyIHSI KDEMHUEBOW KUCTIOTHI.

» KauecTBeHHas peakiius Ha XJIOPU/I- UIU CYIb(paT-HOHBI.

* I3MeHeHNe OKpacKu MHAUKATOPOB B LIEJIIOYHOH CpEAE.

* B3auMo1elicTBHE MET0YEH C YTIEKUCIBIM Ia30M.

» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.

* [Tonyuenne ruapoxcuaa meau(Il) u ero pasnoxenue.

* BzaumonetlicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tomyuenne ruapokcuaa xemnesa(lll).

* BzaumonelicTBue xenesa ¢ pactBopoM cyibdara meau(ll).
IIpakTyeckue padoThl

1. Pewenue IKCnepuUmMeHnaibHblx 3a0ay no meme «3Jzel<mp0ﬂumuqecmﬂ duccouuauuﬂ».

HeMeTanasl M MX cOeTHHEHUS
CTpOCHI/IC aTOMOB HEMCTAJZIOB MW HX IIOJOXCHHUE B HCpHOI[H‘iCCKOﬁ cucreme. Psn

SJICKTPOOTPULATCIILHOCTH. KpI/ICTaJ'IJ'II/I‘-IeCKI/IC peI_I_IéTKI/I HCMCTAJJIOB —— TIIPOCTBIX BCHICCTB.
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®uznyeckue cBoiicTBa HeMeTau1oB. OOmIMe XMMUYECKHE CBOMCTBA HEMETAIIOB: OKUCIUTEIbHBIE U
BOCCTaHOBUTEIIbHBIE.

["anorensl, CTpoeHHE UX aTOMOB M MOJIEKYJ. DPU3HMYECKHE U XUMUYECKUE CBOMCTBA rajOrCHOB.
3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB TaJOr€HOB B 3aBHUCHUMOCTH OT MX TIOJOXEHHUS B
nepuoAnYeckoi cucreme. HaxoxaeHue rajoreHoB B MPHUPOAE U UX THodydeHue. buomormyeckoe
3HaUEHUE U IPUMEHEHHE I'aJIOTEHOB.

["amoreHoBOOpOBI WM COOTBETCTBYIOLIME  HUM  KHUCJIOTHI:  IUJIaBUKOBas,  COJIAHAs,
OpomoBOJIOpoIHAs, HOoA0BoAOpoaHAas. ["amorenuapl. KauecTBeHHbIE peakliy Ha TrajioreHH]1-HOHBI.
[IpuMeHeHne coeAMHEHUM TAJIOT€HOB.

Oobmass xapakrepuctuka 3iemMeHTOB VIA-rpynmbel. Cepa B mnpupone U €€ IOJIy4EHHUE.
ANnoTpornHbie MOAM(HUKALINN CEPBl M MX CBOMCTBAa. XMMUYECKHE CBOMCTBA CEphl U €€ IPUMEHEHHUE.

CepoBOJOpOJI: CTPOEHUE MOJEKYJbl, (U3NYECKHE U XUMUYECKHE CBOWCTBA, IOIYYCHHE U
3naueHue. CepoBojopoanas kucnora. Cynbduasl u ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepri(1V), ceprrcTas kucnota, CyabpuThl. KadecTBeHHAS peakius Ha CyIb(UT-HOH.
Oxcup cepri(VI), cepras kucnora, cyabdarel. Kpucramioruaparsl.

CepHast KuCJIOTa Kak CHJIbHBIN 37eKTpoiuT. CBoWcTBa pa30aBIEHHON CEPHON KHUCIOTHI Kak
TUMIUYHOM KHUCJTIOTHI: B3aMMOJICWCTBHE C MeETalJlaMH, OCHOBHBIMH U aM()OTEPHBIMH OKCHJIaMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUJIPOKCUIaMU, cossiMU. KauecTBeHHas peakiiys Ha Cyib(aT-HOH.

OOmias xapakTepUCTHUKA JJIEMEHTOB VA-Tpymmbl. A30T, CTPOEHHE €ro aroMa W MOJEKYIIBI.
dusnueckue u XMMUYECKHE CBOMCTBA M MPUMEHEHHUE a30Ta. A30T B IIPUPOJIE U €ro OHoIornyeckast
pOJIb.

AMMHUak, CTpoeHHE MOJIEKYJIbl U (pU3HUecKHue CBOCTBA. AMMUaYyHasi BOJa, HAIIATBIPHBIN CIUPT,
rupaT ammuaka. J[OHOpHO-aKIENTOPHBI MEXaHW3M OOpa30BaHUS CBSI3U B KAaTHOHE aMMOHMSL.
BoccranoBurenbHble cBoiicTBa amMuaka. ConM aMMOHMST M HMX IpuMeHeHue. KauecTBeHHas
peakiys Ha KaTUOH aMMOHHUSL.

Oxcuapl a3ora: HecojieoOpa3ylollue W KHUCIOTHbIE. A30THCTas KHUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOTy4eHue U cBorcTBa. Hurparsr.

®ocdop, crpoenne aroma u amwtotponust. Pochuast. Pochun. Oxcun pocdopa(V) u dpochopnas
(oprodocdopnas) kuciota. Pochartsl.

OO6mrast xapaktepucTuka 37aeMeHTOB [VA-Tpynmbl: 0COOCHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEIIECTB U COEJAMHEHUN B 3aBUCHUMOCTH OT IOJIOXKEHHS 3JIEMEHTOB B MEPUOJUYECKON CUCTEME.

VYraepon. AmnorponHbsle  Moaupukauuu:  anmas, rpadur. AMOpHBIA  yriepona:  caxa,
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aKTHBUPOBAHHBIA yroyib. AjcopOrus. XWMHYECKHE CBOWCTBa yriepona. Kokcoxmmudeckoe
IPOM3BOJICTBO U €ro npoaykius. KapOumsl.

Oxkcun yrinepoaa(ll): crpoenuwe Mmoisiekyinbl, noiydeHue W cBoictBa. Oxcuna yriepona(lV):
CTPOCHHE MOJIEKYJIBI, IOJIYyYEHUE M CBOMCTBA. YTONbHAas KUCJIOTA. COJNM YrOJBHOM KHUCIOTBI:
KapOOHATHI U TUAPOKapOOHaThl. TeXHUYECKas U MULIEeBas COJa.

Opranuyeckast XuMus. YTJI€BOJIOPOABI.

MertaH, 3TaH 1 IpOIaH KakK NpeiebHble (HACBIILIEHHbIE) YTIEBOAOPOAbl. DTUIICH U alleTHIIEH KaK
HerpeseabHble (HEHAChILIEHHbIE) yrieBoaopoabl. CTpykTypHble (opmyibl BemecTB. l'opeHue
YIJI€BONOPOAOB. Peaknnu nerugpupoBanus IPEAEIbHBIX YIIIEBOAOPOIOB.

CrupTel. OTHIOBBIH CHUPT, €ro MOJydeHHe, TPUMEHEHHE M (U3UOJOTHUECKOE JICHCTBHE.
TpéxaToOMHBIN COUPT IIULIEPHUH. YKCYCHAS KUCIOTA KaK MPEICTaBUTENh KApOOHOBBIX KHCIIOT.

Kpemuuii: crpoenue atoma u HaxoxxaeHue B npupoje. Cununuasl 1 cunad. CBOMCTBA KPEMHHSL.
Oxkcun kpemuus(I1V). Kpemuuesas kucinora u e€ couu.

[IpousBoncTBO crexia W LeMeHTa. [IpoayKuus CHUIMKATHOW MPOMBIIIJIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHc. OnTudeckoe BOIOKHO.

Hemerannsl B npuposae. @pakiuuoHHas NEPEroHKa KMJIKOT0 BO3/yXa Kak CIOCO0 MOIydeHUs
KHCII0po/a, a3oTta 1 aproxa. [lonyuenue pocdopa, KpeMHus, X10pa, H0Aa. DIEKTPOIU3 PACTBOPOB.

[TosryueHue cepHOIl KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTMUECKasi CXeMa, METOJ] KUIIALIETO CJIo,
MPUHLIMIBI TEII000MEHa, MPOTUBOTOKA U LUPKYIAuU. OneyMm. IIpon3BoAcTBO aMMHaKa: ChIpbE,
XUMH3M, TEXHOJIOTUYECKAs CXEMa.

JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue raJoreHu1-mOHOB.

» KauecTBeHHbIE peakiiuu Ha CyJb(aT-nOHBI.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

* X¥MHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
» KauecTBeHnHbIe peakiuu Ha Gocdar-uoH.

* [Tomydenue u cBOWCTBA YrOJIBbHON KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponyckaHue yrieKucioro ra3a 4yepes pacTBOp CHIIMKAaTa HaTpHs.
IIpakTuyeckue padoTnl

2. VI3yueHne CBOWCTB COJSTHON KHCIIOTBHI.

3. I3y4eHune CBOMCTB CEpHON KHCIIOTHI.

4, HonyquHe aAaMMHaKa U U3y4YCHUC CTO CBOMCTB.
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5. [lonyyenune yraekucnoro raza. KauecTBeHHas peakiius Ha KapOOHAT-HOHBI.

MeTtaJuibl M UX COeIMHEHUS

[TonoxeHne MeTauIoOB B MEPUOAUYECKON cucTeMe XUMHUeckux 3iaeMeHToB /1. 1. Menneneesa,
CTPOCHHE AaTOMOB U KpPUCTAUIOB METANIOB. MeTanueckass CBsA3b M MeTajlInyecKast
KpHUCTAJUIMYECKass peléeTrka. PU3NYECKUE CBOMCTBA METAUIOB: AJIEKTPO- U TEIUIONPOBOAHOCTD,
OTpa’karoliasi CIOCOOHOCTh, MIACTUYHOCTb. YEpHBIE M LIBETHBIC METAJLIBL.

Meramibl Kak BOCCTaHOBUTENW. OJEKTPOXMMHYECKUM ps HanpsbkeHui. BsaumonenictBue
METaJVIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHUSL.

OO6mras xapaktepuctuka 351eMeHTOB [A-rpymmbl. OKCHIIBI M TUIPOKCUIBI IIETOYHBIX METAIIJIOB,
UX IOJIyY€HUE, CBOMCTBA, MpUMeHeHUe. BakHelnye coiu IeI0YHbIX METalIoB, UX 3HAYEHHE B
MPUPOJIE U )KU3HU YEJIOBEKa.

Obmas xapakTepuctuka 31eMeHTOB [IA-rpynmbl. OKCHIIBI U THAPOKCH]IBI MIETOYHO3EMENbHBIX
METaJIJIOB, MX IIOJy4eHHE, CBOMCTBAa M MpUMEHEHHE. BaxHeiline conu Iea04YHO3eMENIbHbBIX
METaJUIOB, X 3HAYCHHE B IIPUPOJIC U KU3HU yesioBeka. KapOoHaThl u TuapokapOOHATHI Kb,

Bpemennas u noctosiHHas KECTKOCTh BoAbl. CrocoObl YCTpaHEHHsS BPEMEHHOW KECTKOCTH.
CrniocoObl ycTpaHEeHUS TTOCTOSIHHON KECTKOCTH.

CoenuHeHus alfOMUHUS B IPUPOJIe. XUMUUYECKHE CBOMCTBA alfoMUHUS. OCOOEHHOCTH OKCUIA U
TUAPOKCHIA ATIOMHUHHS Kak aM(OTEepHBIX coeArHEHWH. BaxkHeimme conmu amoMuHUsS (XJIOPUI,
cyibdar).

OcobenHoctu cTpoeHust aTtoMa kenesa. JKeme3o B mpupone. Baxuelmme pynel sxernesa.
[Tonryuenue uyryna u ctanu. Oxcunabl U ruapokcuasl xkenesa(ll) u (III). Conu xenesa(ll) u (III).
OO6Hapy’xeHne KaTHOHOB eJle3a B pacTBOpe. 3HaU€HUE COSIMHEHUH JKeesa.

Koppo3us razoBas (xumMudeckas) M SJICKTPOXMMHUYECKas. 3al[uTa METAUIOB OT KOPPO3HH.
Meramnert B mpupone. Ilonstne o Meramnypruv. Yé€pHas W LBETHas METAJUTyprus.
[TupomeTanmyprus, rupoMeTaLIyprus, diaeKTpoMeTanyprus. JJomennsiit npouecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOIU3 PACILIaBOB.

JlabopaTopHbIe ONBITHI

* BzaumoneticTBue xene3a ¢ pactBopoM cyibdata meau(1l).
* [TonmyueHne N3BECTKOBOM BOJBI M OTIBITHI C HEM.

* [Tomyaenne ruapokcuaos xenesa(ll) u (I11).

» KayecTBEeHHbIE peaKIIMM HA KATHOHBI JKeJe3a.
IIpakT4yeckune padoThl
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6. ’Kécmrxocmob 600b1 u cnocobwi eé ycmpaHnenus.
7. Pewenue sxcnepumenmanbHulx 3a0ay no meme «Memannvly.

XuMus M OKpyKaouias cpeaa
Ctpoenue 3eminu: aapo, MaHTHs, 3eMHasl Kopa, JIuTocdepa, ruapocdepa, arMmochepa. XUMHUECKUN
coctaB 3emuid. ['opubie mopoasl. Munepanbl. Pyasl. Ocagounble TopHble nopoibl. [lone3nsie
HCKOIIaeMBbIE.

VICTOYHMKM XMMHYECKOTO 3arps3HEHUs OKpyKarouled cpeapl. ['To0anbHbIE 3KOJOTHYECKHUE
po0JIeMbl YeJIOBEYECTBA: HAPYIICHHE OMOT€OXMMHUECKUX KPYTOBOPOTOB XUMHUYECKHUX 3JIEMEHTOB,
NOTEIUICHHE KIMMATa, KUCIOTHBbIE JOXAM W Ap. (O30HOBBIE AbIpbl. MexXayHapoIHOE
COTPYJIHUYECTBO B 00JACTH OXpaHbl OKPYKAIOLIEH Cpe/ibl OT XMMHUYECKOI0 3arpsi3HeHUs. «3enéHas
XUMUSD.

JlaGopaTopHble ONBITHI
* H3yyenue epanuma.

° H3yueHue MAPKUPOBOK pA3/IUYHbBIX U008 NPOMbIUUIEHHBIX U l’lpOOOGO]leWZGeHHblx moeapos.

O0001meHNe 3HAHMI 10 XUMHHU KypPCca OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHYy
CrtpoeHue atroma B COOTBETCTBUHM C IOJOXEHHUEM XHUMHUYECKOIO 3JIEMEHTa B NEPUOAMYECKOMN
cucteme. CTpoeHue BelleCcTBAa: XMMHUYECKas CBS3b M KpUCTAUIMYECKAsl pelETKa. 3aBUCHUMOCTD
CBOWCTB 0Opa30BaHHBIX AJIEMEHTAMHU INPOCTHIX BELIECTB (METANIOB, HEMETAIOB, OJIATOPOIHBIX
ra3oB) OT IIOJIOKEHHUS JJIEMEHTOB B IMEPUOAMYECKOll cucteme. THUIMONOTUS HEOPraHUYECKUX
BEILECTB, Pa3JeleHUE UX Ha KJIacchl U rpynnsl. [IpeacraBurenu.
[Ipu3Haky m ycioBHs NMPOTEKAHUS XUMHUYECKUX peaknuil. THUITONOrus XMMUYECKUX PEAKIUHN I10
pa3INYHBIM NpU3HaKaM. Peakiiuy noHHOTo ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
XMMHUUYECKHE  CBOMCTBA  MPOCTBIX  BEIIECTB.  XapakKTEpHbIE  XUMUYECKHE  CBOWCTBA
cosieo0pa3ymoIuX OKCHUJOB, THUJIPOKCUIOB (OCHOBAaHUM, KHCIOPOJCOJIEPKALUIUX KHUCIOT H

aM(OTEepHBIX THJIPOKCUJIOB), COJIEH.

TemaTn4eckoe IVIAaHUPOBAHUE C ONMpEeaACJTCHUEM OCHOBHBIX BU/10B y‘-l@ﬁHOﬁ ACATECJIbHOCTH

8 KJIACC

N;-’ Tema XapakTepuCcTHKA OCHOBHBIX BU/0OB AeATEJIbHOCTH
II/1I
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yqamuxcs

HadanbHbIe MOHATHS U 3aKOHBI
xumuu ( 20 gacoB)

Ob6vsacuams, 4TO TPEAMETOM U3YUSHHS] XUMHU
SIBIISTIOTCSI BELIECTBA, MX CBOMCTBA U TIPEBPAIICHHUSI.
Pasznuuams Tena v BemecTBa, BEIMIECTBA U MaTEPHAJIBI.
Yemanaenueams TpUUMHHO-CIICICTBEHHBIE CBSA3H
MEX/y CBOMCTBAMH BELIECTB U X MPUMEHEHUEM.
Xapakmepuz06amb MOTOKATEIBHYIO U OTPULIATEIIHHYIO
POJIb XMMHH B )KU3HHU COBPEMEHHOT'O 00IIIeCTBa.
Apaymenmuposams CBOIO TMO3UIHIO 110 OTHOIICHUIO
K XeMOpWINU 1 XeMOPOoOHH
Xapakmepuzoéams ~ OCHOBHBIE ~ METOIBl  HM3YYCHUS
€CTECTBCHHO-HAYUYHBIX JTUCIIHUILIHH.
IIpusoodums mpUMepbl MaTEPUATBHBIX W 3HAKOBBIX, HIIH
CHUMBOJIBHBIX, MOJIEIIEH, UCTIONB3YEMBIX Ha YPOKax
(bu3uKH, OMOJIOTHH U reorpadum.
Cobupamb 00BEMHBIE U IIAPOCTEPKHEBBIE MOICTU
HEKOTOPBIX XUMHUECKUX BEIICCTB
Pasznuuams Tpu arperaTHBIX COCTOSIHHS BEIIECTBA.
Ycemanasnueams  B3aMMOCBS3b  MEXKIY — arperaTHbIMU
COCTOSIHUSIMU Ha OCHOBE B3aMMHBIX I1€PEX0JIOB BELIECTBA.
Hnnrocmpuposams  B3aIMHBIE  TIEPEXOJAbI  BEIIECTB
pUMepaMu.
Habniodams XuMU4eCKH SKCTIEPUMEHT U Oe/lantb BBIBOIBI
Ha OCHOBE HaOJII0/IeHUH
Pabomamuw c 1a00paTOPHBIM 00opyI0BaHUEM
U HarpeBaTeNbHBIMA ~ TpUOOpaMH B COOTBETCTBHHU
C TIpaBUJIaMU TEXHUKU OE€30MaCHOCTH.
Ogopmnams  OT4ET O TpoAeNaHHOW  paboTe C
UCITIOJIb30BAaHUEM PYCCKOTo (pOIHOTO) sI3bIKa M SA3BIKA
XUMHN
Pasnuuams puznveckne W XMMHUYECKHE SIBICHUS, YUCTHIE

BC€IICCTBA U CMCCH.
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Knaccugpuyuposams cmecu.

Ilpusooums tipuMepbl cMeced, HUMEIOIUX pa3InuyHOE
arperaTHoOe COCTOSTHHE.

Pasznuuams  criocoObl pasfeneHus cMecel, onucvligams
U 0XapaKmepu3oevieams UX NPAKTUUECKOE 3HAUECHNE
Habnooams 3a CBOWCTBAMH BEIECTB M MPEBPALICHUSMH,
IPOUCXOJAIINMU C BELIECTBAMH.

Ob6vsacuamb, YTO TAKOE XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, aJJIOTPOIIHSI, HOH.

Pa3znuuams ipocThle U CIOXKHbBIE BEIIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUS.
Yemanaenueams npUUMHHO-CIIEICTBEHHBIE CBA3H MEXY
COCTaBOM MOJIEKYJI U CBOMCTBAMH aJUIOTPOITHBIX

Mo u (UK KHCIOpOoaa.

Dopmynuposams OCHOBHbBIE TIOJIOKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHUS

Hasvieéamw 1 3anucviéams 3HaKM XUMUYECKHX 3JIEMEHTOB.
Onucvieams CTPYKTYpY NEPUOANUECKON TaOIUIIbI
xumuueckux anemenToB .. Meneneena.

Omobpadxcams cOCTaB BEUIECTB C MOMOIIBI0 XMMUYECKUX
bopmyst.

Pa3znuuams naaexcel 1 KO3 HULINEHTHI.

Haxooums ~ OTHOCUTENBbHYIO  MOJIEKYJSIPHYIO  Maccy
BEUIECTBA U MAacCOBYIO JOJK XHMHUYECKOIO 3JIEMEHTA B
COEIMHEHUH.

ObvsicHAMb, YTO TAKOE BAIIEHTHOCTb.

Ymemo cocmaensims bopMyIibL COeIMHEHUN
110 BaJIGHTHOCTH U onpeodeiams BaJEHTHOCTh JJIEMEHTa
o Gopmyse ero coenuHeHUs

Xapaxmepuzoeams XUMUYECKYIO PEAKIIHNIO U €€
YYaCTHUKOB (peareHThbl U MPOIYKThl PEAKIIIH).

Onucvieamo MMPU3HAKHU U YCIIOBUA TCUCHUA XUMHWYCCKUX
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peaKuui.

Dopmynuposams 3aKOH COXPAHEHUSI MAaCChl BEILIECTB.
Cocmasnams Ha €70 OCHOBE XUMHYECKHUE YPAaBHCHUS.
Knaccuguyuposams xumudeckue peakiud MO MPHU3HAKY
YHUCJIa ¥ COCTaBa pEareHTOB U MPOJYKTOB.
Xapaxmepuzosams POJIb KaTalIM3aropa B MPOTEKAHUU

XUMHYECKOM pCaKIuu.

Baxwueriue npencraButenu
HEOPraHUYECKHUX BEIIECTB.
KonnuecTBeHHEBIE OTHOIIIEHUS B

xumud (19 )

Xapaxkmepuzoeams 00BEMHYIO JOJIIO0 KOMIIOHEHTA TaKOU
MIPUPOJTHON ra30BOi CMeCH, KaK BO3IIYX, M pACCUUMbBIEAND
00BEMHYIO JTOJTIO 110 00BEMY ITOH CMECH.
Xapaxmepuzoseams 030H, KaK AITOTPOTHYIO
MOIU(UKAINIO KUCIOPOAA.

Onucvieamsy  HU3NYECKUE W XUMHUYECKHUE CBOWCTBA,
MOJTy4eHUE U TIPUMEHEHUE KHUCIIOPOJia C UCTIOIb30BAHUEM
pyccKoro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
Ycemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
(bu3MYECKUMHU CBOMCTBaAMH KHCJIOPOJA M CIOCOOaMH €ro
coOupaHus.

Cobupams KUCIOPOA METOJOM BBITECHEHHUS BO3AyXa H
PACno3Hasams KUCI0poo.

Habniooams 3a cBOWCTBAaMHU BEUIECTB U SBICHUSIMU,
MIPOUCXOISIINMH C BEIIECTBAMHU.
Jlasamb Ha3BaHMS OKCHUJIOB 1O X (HOpMYJIaM.
Cocmasnsims GOPMYIIBI OKCHJIOB TIO UX HA3BaHHSIM.
Xapaxmepuzoéams COCTaB MOJEKYIbI, (QU3NYECKUE U
XUMHUYECKHE CBOWMCTBa, TIOJNIydeHHE © TPHUMCHCHHUE
BOJIOpOJIA.

Ycemanasnueams TPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
bu3MYeCKUMU CBOMCTBaMH H cmocobaMu  coOupaHwus
BOJIOPOJIa, MEXTY XUMUICCKUMHU CBOWCTBAMHU BOJIOPOJA U

€ro NpuMCHCHHUEM.
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Cobupams BOIOPOA METOJIOM BBITECHEHHSI BO3JyXa H
pacnoznasams 6000poo0.
Ananuzuposams cOCTaB KUCIOT.
Pacnosnasams KucnoThl ¢ TOMOIIbIO HHIUKATOPOB.
Xapakmepuzoeamv TPEACTABUTEICH KHUCIOT: CEPHYIO
U COJIIHYIO.

Yemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CBOMCTBAMH CEPHON M COJISTHOM KHCJIOT W OOJACTAMU WX
MIPUMCHCHHUS.

Ocosnasams ~ HEOOXOAMMOCTb  COOJIOACHUS  IMPAaBHII
TEXHHUKHU 0€3011acCHOCTU IpU paboTe ¢ KUCI0TaMu
Xapaxmepuszoéams CONM KaKk TMPOAYKTHI 3aMeEICHUS
BOJIOPOJIa B KUCJIOTE HAa METAIL.

3anucvieams GOpMyIIBI COJIEH IO BAJICHTHOCTH.
Haszvisams conu o popmymnam.
1Iposooums pacuéTsl 110 Gopmyaam conei

ObvscHamb TIOHATHS «KOJIIMYECTBO BEILIECTBA», «MOJbY,
«4UCI0 ABOTAIPO», «KMOJISIPHAS Maccay.

Pewiams  3amaun  C  WCMNOJIB30BAHMEM  TOHSATHH
«KONTMYECTBO BEIIECTBA», «MOJSPHAs Maccay», «UHUCIO
ABoragpo»

Obvsacuamo MOHSITUS «OCHOBaHUS», «IETIOUN Y,
«KQueCTBEHHAS PEAKIIHS, «UHIUKATOP.
Knaccugpuyuposams ocHOBaHMS 1O pPACTBOPUMOCTH B
Boje. Onpedenamy 10 (QopMmyne NPUHAAIEIKHOCTH
HEOPTaHMYECKUX BEIIECTB K KJIACCY OCHOBAHHH.
Obvscuams TIOHATHS «MaccoBasi JIOJIS PACTBOPEHHOTO
BEIIIECTBAY.

Pewams 3amaun ¢ MCNONB30BaHUEM TOHITHIA «MaccoBas
JOJIST  dJIEMEHTa B BEHISCTBE», «MaccoBas  JOJIA
pacTBOPEHHOTO BEIIECTBAY, «o0BEMHAs JIOTIS

ra3000pa3HOro BEUIECTBA»
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Pabomams ¢ nmabopaTopHbIM  00OpYJOBaHUEM U
HarpeBaTeJIbHBIMU ~ IIpUOOpaMU B COOTBETCTBUU €
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

T'omosumsb pacTBOpBl C OMNPENCIIEHHON MacCOBOW J0Jei

pPacTBOPEHHOIO BEILIECTBA

OCHOBHBIE KJIACCHI
HEOPTaHMYECKHUX COCTUHCHHIMA
(10 )

ObvscHams TOHATUSA «HECOJICOOpa3yIOUIUEe OKCHJIBIY,
«coneo0pa3yrommue OKCHIbI», «OCHOBHBIE  OKCHJIBI»,
«KHCIJIOTHBIE OKCUBD.

Xapakmepuzosamv ~ O0OIIME  XUMHYECKHE  CBOMCTBA
coneo0pa3yrIuX OKCHAOB (KUCIOTHBIX M OCHOBHBIX).

Cocmasnsaims ypaBHEHUS pEaKLIUN C y4aCTUEM OKCHUJIOB.
Cocmasnsams ypaBHEHUS pEaKLMM ¢ yYaCTHEM OCHOBAHMM.
Xapaxmepuzoeams 00IIMIE XUMUYECKHE CBONCTBA KUCIOT
Cocmagnsams ypaBHEHUS PEaKLUUN ¢ y4aCTUEM KHUCIIOT.
PaznuuaTe MNOHATUSA «CPEIHHUE COJIM», «KHUCIBIE COJIH»,
«OCHOBHBIE COJINY.

XapakTepu30BaTh 001Me XUMUYECKUE CBOWCTBA COJIEH.

Cocmaénsams ypaBHEHUS PEAKLUN C y4acTUEM COJIEH.
Xapaxmepuzoeams TIOHATHE «T€HETUYECKUHN PSII.
Hnnrocmpuposamo TE€HETUYECKYIO CBSI3b MEXKITY
BEILIECTBAMMU: IPOCTOE BELIECTBO — OKCHUJ — TUIAPOKCHJL
— COIIb.
3anucvieams  ypaBHEHHs] pPEaKIMil, COOTBETCTBYIOLINX
IIOCJIEI0BATEIbHOCTH (memouke) MPEBPALLICHUI
HEOPraHWYECKUX BEIIECTB PA3TMYHBIX KIaCCOB
Pacnosnasams HEKOTOpPBIE aHUOHBI U KATUOHBI.
Habniodams cBOWUCTBA 3IEKTPOIUTOB U TPOHCXOJSIINX

C HUMU SBJICHUU.

[Iepuoanueckuii 3aK0H U
MepUoINYECcKas CUCTEMA

XUMHUYECKUX djieMeHToB /I, 1.

Obvsicusims IIpHU3HAKH, IMO3BOJIAOIINEC OG’LCI{I/IH}ITL
TpyHIibL XHUMHUYCCKUX DJICMCHTOB B €CTCCTBCHHBIC

CEMENCTBA.
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MenpeneeBa. CtpoeHue aroma

(9 gacos)

Packpvisamy ~ XuMuuecKUMl  CMBICT  (3TUMOJIOTHIO)
Ha3BAHUM €CTECTBEHHBIX CEMENCTB.
Apeymenmuposams OTHOCHUTEIIHOCTD Ha3BaHUS
«UHEPTHBIE Ta3bD».
Obvacuams, TOHATHE  «aM(OTEpHBIE  COCAMHEHUS.
Habnwooams n onuceiéams peakuyd MEXIy BEIIeCTBAMH
C TIOMOIIIBIO PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUHU.
Xapaxmepuzoseams JIBOMCTBEHHBIN XapakTep CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHIIOB.
Pasznuuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
KJIacCU(PUKALIHMH.
ObvsicHams, TOYEMYy TEPUOJUYECKHII 3aKOH OTHOCST
K €CTECTBEHHON KIIaCCH(PHUKAIUU.
ObvsicHamb, 4YTO TaKOE€ «IIPOTOH», «HEHUTPOHY,
(AIEKTPOH», «XXUMHYECKUHN HIEMEHT», «KMaCCOBOM UHCIION.
Onucviéams ~ CTpOGHHE siipa aToMa  HUCHOJB3YS
MEPUOANYECKYIO0 CUCTEMY XUMH4YecKux anemeHtoB J[. U.
Menneneesa.

ObvscHamb  TIOHATUE  <QIEKTPOHHBIA  CIIOW», WU
«QHEPreTUYECKUN YPOBEHb.

Cocmagnames CXeMbl pacupenesieHus 3JIEKTPOHOB 110
AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOI 000JI0UKe
Packpvisams ¢Guznueckuil cMbICI MOPSIAKOBOIO HOMEpA
XUMHUYECKOTO 3JEMEHTa, HOMepa INepuoja U HoMepa
TPYIIIHL.

O6vsicHAMb 3aKOHOMEPHOCTH M3MEHEHHUS METAJUIMYECKUX
U HEMETAUIMYECKHX CBOWCTB XUMHYECKHUX DJIEMEHTOB M
WX COSJIMHEHUH B IEPUOAAX U TPYITaxX

Xapakmepuzoeamy ~ XUMUYECKHE  DJIEMEHTHl  1—3
MEPUOJIOB TI0 WX TOJOKEHUIO B MEPUOJIUUECKONU CHUCTEME

xuMu4deckux 3yemenToB J[. . Menaeneena.

XUMHUYECKASA CBI3b.

ObvsicHamb, 9TO TaKOE MOHHAS CBSI3b, HOHBI.
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OKHUCIIUTEBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

(10 gacoB

Xapaxmepuzoeamv  MeXaHH3M O0pa30BaHHUS HOHHOU
CBSI3U.

Cocmasnsims cXxeMbl 00pa30BaHUS HOHHON CBS3H.
Onpeodensms TUN XUMHYECKOW CBsi3u 10  (popmyre
BELIECTBA.

Yemanasnueams NpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUIOM XUMHUYECKOHN CBSI3U, MEXIY
MOHHOM,  KOBAJEHTHOM CBA3BI0 M KPUCTAUIMYECKUM
CTPOCHHMEM  BEIIECTBA,  MEXAY  KPUCTAUIMUYECKUM
CTPOCHHUEM BEIIECTBA U €0 (PH3NICCKIUMH CBOHCTBAMU
O06vsicHAMb TIOHATUS «KOBAJIGHTHAS CBSI3bY,
«BAJICHTHOCTb.

Cocmasnsims cxeMbl 00pa30BaHUs KOBaJICHTHOMN
HEIOJISIPHOM XMMUYECKOM CBS3H.

Hcnonv3zoeams 3HaKOBOE MOJEINPOBAHHUE.

ObvsicHamb TIOHATUSA «KOBAJICHTHAs TOJSPHAsl CBS3bY,
«QIIEKTPOOTPULIATEILHOCTD Y, «BO3TOHKa», WIm
«CyonmmMmarus.

Cocmasnames ~ cXeMbl ~ OOpa3oBaHMsI  KOBaJEHTHOM
MOJIAPHON XUMHUYECKOMN CBA3U.

Xapakmepuzoéams MeXaHU3M OOpa30BaHUs MOJSPHOU
KOBAJIEHTHOM CBSI3H.

Onpedenssimp THN XUMHUYECKOW CBSI3M TI0  (opMyie
BEILIECTBA.

ObvsicHAMb, 4TO TAKOE METAJUTMUECKas CBA3b.
Cocmasnams  cxeMbl  OOpa3oBaHHs  METAJUIMYECKOMN
XAMHYECKOW CBSI3H.

Hcnonvzoéams 3HaKOBOE MOAEITUPOBAHHUE.
Xapaxmepuzoeamv MEXaHU3M o0Opa3oBaHMUs
METAJTUYECKOM CBSI3H.

Onpedenssimp THN XUMHUYECKOW CBSI3M TI0  (opMyIie

BCIICCTBA.

27




Obvsicuams MTOHSTHS «CTEIEHD OKHUCJIEHHUA,
«BAJIEHTHOCTDY.

Cocmasnssims  GHOpMyJIBI  OMHAPHBIX COCIMHECHUH Ha
OCHOBE 00111ero croco0a ux Ha3BaHUM.

CpasHusamo 6a1eHmHOCMb M CTETICHb OKUCIICHUSI.
Paccyumvieams  cTeneHn OKHCIEHUS 10 (opmyrnam
XAMHYECKHUX COETUHEHHUI
Ob0vscHamMb TTOHATHST OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHEIE
peaKIum», «OKHCIITUTEIDY, «BOCCTAaHOBHUTEIDLY,
«OKHCJIEHHEY, «BOCCTAHOBIICHUE.

Knaccugpuyuposames XUMHYECKHE pPEAKIUH MO TPU3HAKY
M3MEHEHHS CTENEHEN OKUCIIEHUS DJIEMEHTOB.
Onpedensimp OKHMCIUTEIb M BOCCTAHOBHUTECIIb, IMPOLIECCHI

OKHCJICHHA U BOCCTAHOBJICHN .

9 KJIACC
N;-’ Tema XapakTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH YYALUXCS
n/n
1 | [MoBTOpenue u Xapaxmepuzosams OKCHJIBI, TUIPOKCH]IBI (ocHOBaHMA,

0000IIIcHIE CBEACHHI I10
Kypcy

8 Kimacca. XMMUYECKHE
peakuuu (5 9)

amM(oTepHble THJIPOKCUABI, KHUCIOPOJCOAEPIKAIINE KHCIOTHI) M
COMM MO TUIAHYy: COCTaB, CIOCOObI 00pa3oBaHMs HAa3BaHUHU,
XapaKTepHbIE CBOMCTBA U MOJIY4YEHHUE.

Knaccugpuyuposamev ~ okcuzabl, TUAPOKCHIBI  (OCHOBAHUS,
amM(oTepHble THJIPOKCUABI, KHUCIOPOJCOAEPIKAIINE KHCIOTHI) M
COJIM TI0 PA3JIMYHBIM ITPU3HAKAM.

Ymemo HOJTBEPHKIATh XapaKTePUCTUKY OTIEIbHBIX
IpeacTaBUTeNeH KJIaCCOB HEOpPraHUYECKHUX BEIIECTB
YPaBHEHHUSIMHU COOTBETCTBYIOIIMX PEAKIIUM.

PaCKprGCZWIb TCHCTUYCCKYIO CBA3b MEXKAY KiIaCCaMU
HCOPTaHUYCCKUX CO€IUHEHUI
Obvsichsamb  TIOHATHSA — «XUMHYECKas peakuus», «peakunun

COCAUHCHUA», «PCAKIUH PA3JIOKCHUSA», «PCAKIHUU 06MCH8.»,
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«peakuuu 3aMeIICHUs», «peaKIuu HeHTpanu3anum,
«@K30TEpPMUYECKHE PEAKLHUN», <«IHAOTEPMHUECKHE pEaKLUN»,
«obOpaTtuMble peaxkiumn», «HeoOpaTuMble peaKkuun»,
«OKHUCJINTEIIbHO-BOCCTAHOBUTENBHbBIE PEaKLUN», «TOMOTCHHbIE
peakuum»,  «rEeTEpPOreHHbIE  PEaKLUH»,  «KaTAIUTUYECKHUE
peaKIMny», «HEKATATUTHUYECKUE DPEAKLUN», «TEeIIoBOH 3¢ ¢eKT
XUMHUYECKON peaKum».

Knaccugpuyuposames ~XumMuueckue peakiuM IO Pa3IMuHbIM
OCHOBAHUSIM.

Onpeodensimv ~ OKUCIUTENb U  BOCCTAHOBUTEJb, IPOLIECCHI
OKHCIICHUSI U BOCCTAHOBJICHUS.

Habnrooams u onucvieams p€aknu MEKAYy BEIICCTBAMHU C
IMOMOIIBIO PYCCKOI'O (pO)IHOFO) A3bIKa U A3bIKa XMMHUH
O6’b}ZCH}ZI’nb, 4YTO TaKOC «CKOPOCTb XAMHYECKON PCaKum».

Apeymenmuposams BbIOOp eTUHUI] U3MEPEHUs V.
Yemanasnueams  NpUYMHHO-CIIENCTBEHHBIE  CBS3M  BIIMSHUSA

pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMUUYECKUX PEAKIUH.

XUMUYECKUE pEaKLIUU B
pactBopax (10 u)

Cocmasnsims MONEKYJSPHbBIE, MOJIHBIE U COKPAILlEHHBIE MOHHBIE
YpaBHEHUS PEAaKIUN C y4aCTUEM OCHOBAHU.

Apeymenmupogams  BO3MOXXHOCTh TPOTEKAHUS peakuuid ¢
y4acTHEM OCHOBAaHMI Ha OCHOBE IpaBuia beprome.

IIpo6ooums OMBITHI, TOATBEPKAAIONINE XUMUYECKUE CBOMCTBA
OCHOBaHUH, C COOTIOZICHUEM TTPABUJI TEXHUKHU O€30TTaCHOCTH.
Xapaxkmepuzosams 00IIME XWMUYECKHE CBOWCTBA COJEH C
MO3ULIMIA TEOPUH HIIEKTPOIUTHUECKOUN TNCCOIUALINN.
Cocmagnsames MONEKYJISpHBIE, TIOJIHBIE U COKpAIIEHHbIE MOHHbBIE
YpaBHEHUS PEAKIUN C Y4aCTUEM COJICH.

Apeymenmupoéams ~ BO3MOXHOCTb  TMPOTEKaHHS  peaxiuil
C yyacTHeM coJieil Ha ocHOBe npaBuia beprome.

1Iposooumsb OMNBITHI, TOATBEPKIAIONINE XUMHUUYECKHE CBONCTBA
COJIEH, ¢ COOJTI0ICHUEM MPABHII TEXHUKHA 0€30T1aCHOCTH.

Yemanasnueams  3aBUCUMOCTH MECXAy COCTaBOM COJIM H
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XapaKTepOM €€ TMAPOJIN3a.

Ananusuposams cpefly pacTBOpa COJIU C IOMOIIBIO HHIUKATOPOB.
IIpoecnozuposams TN TUAPOJIA3A COJM HA OCHOBE aHaiuu3a €€
bopmyIBI

Habnooams cBOMCTBA IIEKTPOJIUTOB.

Habniooams M onucviéams pPeakluu ¢ y4aCTUEM 3JIEKTPOJIUTOB C
IIOMOILBI0 €CTECTBEHHOI'0 (PYCCKOTO WM POJHOrO) s3bIKa U
A3bIKa XUMUU.

Dopmynuposamp  BBIBOABI 110 pe3ylbTaTaM IPOBEIEHHOIO

AKCIIEPUMEHTA

Hemeramisl u ux
COEINHEHUS
(25 v)

ObvscHAMb, 4TO TAKOE HEMETAJLIbI.

Xapaxmepuzoéams XUMHUYECKUE DSJIEMEHTHl — HEMETalllbl U
CTpocHHE, (U3NYECKHE ¢ XUMHUYECKHE CBOWCTBA IMPOCTHIX
BEII[ECTB — HEMETAJIJIOB.

ObvsicHAmMb  3aBUCHUMOCTh  OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB (WJIH npedcKa3vléams CBOMCTBA) JIEMEHTOB-HEMETAJIIIOB
OT UX TIOJIOKEHUS B TIEPUOJUYECKON CHUCTEME XHUMHUYECKHX
anemenToB /I. 1. Menaeneera.

Xapaxmepuszoéams cTpoeHue, (uU3NUecKue | XUMHUYECKHE
CBOIICTBa, MOJIy4eHNE U IPUMEHEHHE TaJIOTeHOB B IJIaHE O0IIIero,
0COOEHHOI'0 U €IMHUYHOTO.

Yemanasnueams ~ TPUUMHHO-CIEACTBEHHBIE  CBSI3M  MEXIY
CTPOCHHEM aToma, XUMHUYECKON CBSI3bIO, TUTIOM
KPUCTAIJIMYECKONH pEMIETKH y TallOTeHOB W (DU3MYECKUMH U
XUMHYECKUMHU CBOMCTBAMH STUX BEIECTB

Xapaxmepusoéams € HWCHOJIB30BAHUEM PYCCKOro (pOAHOIO)
S3bIKa W SI3bIKA XUMHUH COCTaB, (U3MUECKHE M XHUMHUYCCKUC
CBOMCTBA, MOJIy4YEHUE U TPUMEHEHUE COCIMHEHU TaJOre€HOB.
Buvinonnamo pacu€Thl 0 XUMHYECKUM (HOpMyTiaM M YPaBHEHUSIM
peaKkuii, MPOTEKAIOIINX C YH4aCTUEM COCIMHEHU raJlOr€HOB
Jlasamb OOIIYI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM BEIIECTBAM

U COCAMHCHUAM XaJIbKOI'CHOB B 3aBMCHMMOCTH OT HUX ITOJIOXKCHHA B
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MIEPUOUYECKON CUCTEME.

Xapaxmepuzoéams CTPOCHUE, ALIOTPONHIO, (UINYECKUE U
XMMUYECKHE CBOWCTBA, IMOJYyYEHNUE U IPUMEHEHHUE CEPBI.
Yemanasnueams ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3M  MEXKIY
CTPOCHHEM aToma, XUMHUYECKON CBS3bI0, TUTIOM
KPUCTANIMYECKON pemérkun cepbl U e€ (UBHYECKUMU H
XUMHUYECKUMH CBOMCTBaMHU.

Buvinonname pacuéthl 1o XUMHUECKUM (HOpMyJiaM U YpaBHEHUSAM
peakIuii, MPOTEKAIOIINUX C YYACTHEM CEPBI.

Ilposooums,  Habnooams W OnuUCbIBAMb  XUMUYECKUN
SKCIIEPUMEHT MO TFOPEHHMIO CEphl Ha BO3JyXE€ M B KHUCIOPOJE C
cOOJII0ICHHEM MPaBUJI TEXHUKH 0€30MacHOCTH
Xapaxmepuszoéams ¢ HWCHOIB30BaHUEM PYCCKOro (pPOAHOIO)
S3bIKa W SI3bIKAa XUMHHU COCTaB, (U3UYECKHE U XUMHUYECKHE
CBOMCTBA, TMOJyYeHHWE W TMPUMEHEHHUE COCAMHEHUN Cephl B
CTENEHU OKUCIIEHUS —2.

Ha3zvieams coenuHeHUs cepbl B CTENEHH OKHCIEHUS —2 IO
bopmyre u cocmasnams GOPMYIIBI IO UX HA3BAHUIO.
Cocmasnsames MOJIEKYISPHbIE M WOHHBIC YpPaBHEHUS PEaKIIHA,
XapaKTEPU3YIOIIME XMMHUUYECKHE CBOWCTBA COEIMHEHUH CEphbl B
CTENEHU OKUCIIECHUS —2.

Onucvieams MPOLECCHI OKHCIIEHUS-BOCCTAHOBIICHUS,
onpeodensimp OKUCITUTENh W BOCCTAHOBUTEIb UM COCMABIAMDb
AIIEKTPOHHBIN OajaHC B PEaKIUsIX C y4acTHEM CEpbl B CTENEHHU
OKHCIIEHUS —2.

Yemanasnueams  TPUYMHHO-CIIEACTBEHHBIE — CBSI3M  MEXIY
XUMUYECKOW CBSI3pI0 W THUIIOM KPHUCTALTUYECKON PEMIETKH B
COETMHEHUSX Cepbl U PUBNUECKUMHU U XUMUIECKIMH CBOHCTBAMU
ATUX COEAUHEHHI

3anuceieamv  POPMYNIBI  OKCHUIOB  CEpbI, HA3bIBAMb WX,
OnucvLI8amb CBONCTBA HA OCHOBE 3HAHUW O KMCJIOTHBIX OKCHAX.

Xapaxmepuszosams € WCIOIB30BAHUEM PYCCKOTO (POTHOTO)
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SA3bIKa M A3bIKA XHWUMHHU COCTaB, (bI/I3I/IHGCKI/IC n XHUMHYCCKUC
CBOMCTBA CEPHOM KUCIIOTHI KAK JIEKTPOJIUTA.

Cocmaensams MOJIEKYJApPHBbIE U HOHHBIE YPABHEHUS peaKLuii,
XapaKkTepU3yIOIIUX XUMUUYECKHE CBOMCTBA CEPHON KUCIIOTHI.
Pacnosnaséams cynb}haT-noHBI.

Xapakmepuzoeamv C HUCHOIB30BAHUEM PYCCKOro (POJHOrO)
A3bIKa M S3bIKA XMMMU CBOMCTBA KOHLIEHTPUPOBAHHON CEpPHOM
KHCJIOTBI KaK OKMCIIUTEIIS.

Cocmaensms ~ ypaBHEHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii METOAO0M 2JIEKTPOHHOIO OalaHca.

Bvinonansams pacy€Tel 1O XUMUYECKUM (OpPMYJIaM U ypaBHEHUSM
peaKIMii, MPOTEKAIOLINX C YYaCTHEM CEPHOM KUCIOTHI.

Hasams 00I1yI0 XapaKTEPUCTUKY aTOMaM, MPOCThIM BEILECTBAM
U COCAUHCHUSIM 3JICMCHTOB VA-prHHI)I B 3aBHUCHUMOCTH OT HX
IIOJIOXKEHUS B IIEPUOANYECKON CHUCTEME.

Xapakmepuzoéams C HUCHOJb30BAHUEM PYCCKOrO (POJHOrO)
A3bIKa M fA3bIKA XUMHUM CTPOEHHUE, (pu3MyecKkue M XUMHUYECKHe
CBOMWCTBA, ITOJy4YCHHE U IPUMEHEHUE a30Ta.

Haszvieamv coenuHeHust a3ora O (QOpMylle U COCmaesniamo
(bopMyIIbI 10 UX HA3BaHHUIO.

Ycemanasnueams ~ NIPUUMHHO-CIIEACTBEHHBIE  CBA3U  MEXKAY
CTPOCHUEM aTOMa U MOJICKYJIbI, BHUIOM XUMHUYECKOH CBA3H,
TUIIOM KPHUCTAJUIMYECKON PEIETKH a30Ta U €ro (pU3sn4eckumMu u
XUMHUYECKUMHU CBOMCTBAMH.

Bvinoansams pacd€Tel 1O XUMUYECKUM (POpPMYJIaM U ypaBHEHUSIM
pEaKIMi, MPOTEKAIOLINX C yYaCTHEM a30Ta

Xapakmepuzoeams C HUCHOJb30BAHUEM PYCCKOrO (POJHOrO)
A3bIKA U S3bIKA XMMUU COCTaB, CTPOGHUE MOJIEKYJIbI, (U3NUECKUe
Y XUMHUYECKNE CBOMCTBA, IOJyUYEHUE U IPUMEHEHUE aMMHUaKa.
Haszvieamyb comum aMMOHHA 10 GOpMYNIaM U COCMAGIAMb
(hOpMYJIBI 110 UX HA3BAHHSIM.

3anucvieamo MOJICKYJIAPHBIC W HOHHBIC YPaBHCHUSA pCaKHHﬁ,
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XapaKTEePU3YIOIIUX XUMUYECKHE CBOMCTBA aMMHAKa M COJIEU
aAMMOHHS.

Cocmaenams  ypaBHEHUS  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMii Cc y4yacTUEM aMMHMaka C [IOMOINBKD  METoAa
AJIEKTPOHHOTO OallaHca.

Ycemanasnueams pUUNHHO-CIEICTBEHHBIE CBSI3M MEXKIY BUAOM
XUMUYECKOM CBSI3U, THUIOM KPHUCTALIMYECKOM PpEIIETKH B
aMMHUaKke M COJSIX aMMOHMS U (DU3MUECKUMU U XUMHUYECKUMU
CBOMCTBAaMHM 3TUX BELIECTB.

Ilposooums,  Habnooams W OnuUCbIBAMb  XUMUYECKUN
HKCIIEPUMEHT [0 Paclo3HaBAaHUIO HOHOB aMMOHMUS C COOJIIO/IeHNE
MIPaBHJI TEXHUKH 0€30MacHOCTH.

Buvinonnamo pacuéThl 1o XUMHYECKUM (HOpMyTiaM M YpaBHEHUSM
peaxiuii, IpOTEeKalOIIUX C y4aCTUEM aMMHaKa

llonyuams, cooupams u pacnoznasame ammuak. OQbpawamucs C
71ab0paTOpHBIM 000PYIOBAHUEM M HArpeBaTeIbHBIMU MIPHOOpaMu
B COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30M1aCHOCTH.
Habniooams wn  onuceiéams XUMUYECKHI HKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
@opmynuposams  BBIBOABL 1O pe3yibTaTaM MPOBEIEHHOIO
DKCIEPUMEHTA.

Compyonuuames B TIpollecce y4eOHOTO B3aUMOJECHCTBUS TPHU
paboTe B rpynmnax

Xapaxmepuzoéams ¢ WCHOIB30BaHUEM PYCCKOTO (POAHOTO)
A3bIKa W SI3bIKA XUMHH COCTaB, (U3MYECKHE M XHUMHUYECKHE
CBOICTBa, MOJIy4eHUE U PUMEHEHNE OKCHJIOB a30Ta.
Cocmasnsaims MOJEKYNSpHbIE W HOHHBIE YpaBHEHUS peakui,
XapaKTEPU3YIOIINX XUMUYECKUE CBONCTBA OKCHIOB a30Ta.
Ycemanasnueams TPUUNHHO-CIENCTBEHHBIE CBSI3M MEXKIY BUAOM
XUMHYECKOM CBSI3M, THUIOM KPHUCTANIMYECKOM pEIMIETKH B
OKCHJAX a30Ta U UX (pU3NUEeCKUMU U XUMHUECKUMHU CBOMCTBaMH.

Xapaxmepuszosams € WCIOIB30BAHUEM PYCCKOTO (POTHOTO)
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S3bIKa W SI3bIKA XUMHUH COCTaB, (U3MUYECKHE H XHUMHUYECKUE
CBOMCTBA a30THOM KMCJIOTBI KaK JIEKTPOJIUTA U €€ IPUMEHEHHE.
3anucvieams MONEKYJISpPHbIE UM HOHHBIC YpPaBHEHHS pPEaKIIMiA,
XapaKTepU3YIOIIe XUMUYECKHE CBOICTBA a30THOM KHUCIOTHI Kak
AIIEKTPOJINTA.

Ilposooums,  Habawoamv U onuUCHIGAMb  XUMHYECKHUIM
HKCIIEPUMEHT, XapaKTEpU3YIOLIUl CBOMCTBA a30THOM KHCIIOTHI
KaK  JJIGKTPOJIUTA, C  COOJIOJEHHMEM  MpPaBHJI  TEXHUKHU
0€3011acCHOCTH.

Xapakmepuzo6ams a30THYIO KUCIIOTY KaK OKUCITHTENb.
Cocmasnsims  ypaBHEHUST OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiui, XapakTepU3YIIUX XUMUYECKHE CBOWCTBA a30THOMU
KHUCIIOTHI KaK OKHCIUTENS, C MOMOIIBI0 METOJIa JIEKTPOHHOTO
OanaHca.

Ilposooums,  Habnooams W oOnucklBamMb  XUMUYECKUN
HKCIIEPUMEHT, XapaKTEpU3YIOUIUN CBOWCTBA a30THOW KHCIIOTHI
KaK OKHCITUTEISA, C COOJIFO/IEHUEM MPaBUI TEXHUKU O€30MaCHOCTH
Xapakmepuzoéams C WCHOIB30BAHUEM PYCCKOTO (POIHOTO)
S3bIKA M SI3bIKA XUMHH CTPOCHHE, aJUIOTPONHIO, (QU3HUYECKUE U
XUMHYECKHE CBOMCTBa, MOJyueHue 1 npuMeHeHue ¢ocgopa.
CamocrosTenbHO onucvieams CBOMCTBa okcuna (Gocdopa(V) kak
KHCJIOTHOTO OKCHJa ¥ CBOMCTBA ()OCHOPHON KUCIIOTHI.
HUnnriocmpuposams cBoiictBa okcuaa dochopa(V) u dpochopHoit
KHCTIOTHI YPAaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
IIpogooump, Habmodams U ONUCLIBAMb — XUMWUYECKUH
AKCIIEPUMEHT C COOJIIOICHUEM MTPAaBUJI TEXHUKH 0€30I1aCHOCTH.
Pacnosnasams pocdar-nonst

Jlasamwb O0IIYI0 XapaKTEPUCTUKY aToMaM, MPOCTHIM BEIIECTBAM
U COCAMHEHUSIM AJIEMEHTOB [VA-Tpymmbl B 3aBUCUMOCTH OT HX
MOJIOKEHUS B IEPUOJINYECKON CUCTEME.

Xapakmepuzoéams C WCHOJIB30BAHUEM PYCCKOTO (POIHOTO)

sA3bIKA WU A3bIKA XUMHHU CTPOCHUC, AJUIOTPOIIUIO, (1)H3H‘-I€CKI/IC u
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XMMUYECKHE CBOWCTBA, MOJY4YCHHWE M NpPUMEHEHHE aMop(HOTro
yriepoza.

Cpasnueams CTpOEHHE U CBOMCTBa aiMa3a U rpagura.
Onucvieamvb ~ OKHUCIMTEIBHO-BOCCTAHOBUTENIbHBIE  CBOMCTBa
yriepoza.

Ilposooumsv,  Habawoamv W onucvLleamMb  XUMHYECKUH
HKCIEPUMEHT C COOJIIOACHUEM MTPaBUJI TEXHUKH O€3011aCHOCTH
Xapakmepuzoéams C HUCHOJIb30BAHUEM PYCCKOro (POJHOIO)
A3bIKa M SI3bIKA XHMHUHM COCTaB, (U3NYECKHE M XHUMHYECKUE
CBOWCTBA, MTOJyYCHHUE U IPUMEHEHUE OKCHIOB YTIIEpO/a.
Ycemanaenueams npUUNHHO-CIIEACTBEHHBIE CBA3M MEXAY BUAOM
XMMUYECKON CBSI3M W THUIOM KPHUCTAIMYECKOH peméTrku B
OKCHJIaX yriaepoja U HX (U3NYECKMMH M XUMHUYECKUMHU
CBOWCTBaMH, a TAK)KE IIPUMEHEHUEM.

Cobnodams IpaBWja  TEXHUKHU Oe3omacHoCTH pu
UCIOJIb30BAaHUU NTE€YHOT'0 OTOILICHUS.

Oxa3vl6ams TIEPBYIO NOMOILb IIPU OTPABICHUH yrapHBIM I'a30M.
Xapakmepuzoéams C WCHOIB30BAHUEM PYCCKOTO (POIHOTO)
S3bIKa M SI3bIKA XHMHUHM COCTaB, (U3NYECKHEe M XUMHYECKUE
CBOWCTBA, MOJY4YE€HHUE U MPHUMEHEHHE YTOJBbHOW KHUCIOTHI M e
coJjei (kapOOHATOB U THAPOKAPOOHATOB).

Hnnrocmpuposams  3aBUCUMOCTH  CBOMCTB  COJIEH  YTOJIBHOM
KHCJIOTHI OT MX COCTaBa.

IIpogooump, Habmodams U ONUCLIBAMb — XUMWUYECKUH
HKCIEPUMEHT C COOJIOAEHUEM MTPABHII TEXHUKH O€30MaCHOCTH.
Pacnosznaéamp kapOoOHAT-MOH.

Buvinonname pacuéTsl 10 XUMHUECKUM (OpMyJsiaM M YpaBHEHUSAM
peaKIMii, MPOTEKAIOLINX C yYaCTUEM COEIMHEHUH yriepoaa
Ionyyame, cobupamvy W pacno3naéamsv YrIEKUCIBIA ras.
Obpawamocsa c 1a00paTOPHBIM 000pyI0BaHHEM u
HarpeBaTeNbHBIMH MPHOOpPaMH B COOTBETCTBUU C IPaBHJIAMH

TEXHUKHU O€30IIaCHOCTH.
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Habnwooams WM onuceiéamvb XAMUYECKUH HOKCHEPUMEHT C
MOMOIIIbIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKa XUMUHU.
Q@opmynuposams  BBIBOABL 110 pe3ylbTaTaM MPOBEIEHHOIO
JKCIIEPUMEHTA.

Compyonuuams B TIpOIleCCE YYEeOHOTO B3aMMOJCHCTBUS MPHU
pabote B rpynnax

Xapaxmepuszoéams ~ OCOOGHHOCTHM  COCTaBa U CBOMCTB
OpPraHUYEeCKUX COETUHEHMII.

Pasznuuamsb ipenenpHble U HENPEIEIbHBIE YTIIEBOL0POIbIL.
Haszvieamv wu  3anucvieams  GOpMynbl  (MOJIEKYJSIpDHBIE U
CTPYKTYpHBIE) BaXKHEHIIIUX MPEACTaBUTENCH YTIE€BOAOPOIOB.
Habniooams 3a X00M XUMHUYECKOTO 3KCIIEPUMEHTA, OMHUCHIBATD
€ro | JIeaTh BBIBOJIbI HA OCHOBE HAOIIOICHUI.

Qukcuposams pPe3yabTaThl IKCIEPUMEHTA C TOMOULIBIO PYCCKOTO
(pozHOTO) f3bIKA, a TaKXKE C MOMOIIBI0 XUMUYECKUX (HOPMYI U
ypaBHEHUU

Xapakmepuszoeams ~ CIUPTBI  KaK  KHUCIOPOACOJEpKallne
OpTraHWYECKUE COCAMHEHUSI.

Knaccuguyuposams ciupThl MO YUCITy TUAPOKCUIBHBIX TPYIN B
UX MOJIEKyJax.

Hasvieames nipencraBUTENEN OJHO- U TPEXATOMHBIX CIIUPTOB M
3aMUChIBaTh UX (POPMYIIBI.

Xapaxkmepuzosamsw KapOOHOBBIE KHUCJIOTHI KaK
KHCIIOPOJICOACPKAIINE OPIraHUYECKUE COCIUHEHMSL.
Xapaxmepuzoéams ¢ WCHOIB30BaHUEM PYCCKOTo (POAHOTO)
S3bIKa W S3bIKA XWMHUU CTPOEHHE aTOMOB U KPHCTALJIOB,
(bu3HYeCKre U XUMHYECKHE CBOMCTBA, TIOJyYCHHE U TPUMEHEHNE
KpEMHHS.

Yemanasnueams  NPUUMHHO-CIEACTBEHHBIE — CBSI3M  MEXKIY
CTPOCHHEM aToMa, BHJOM XUMHUYECKOW CBSI3U, THIIOM
KPUCTAJUTMYECKOW PEMETKH KPEeMHHUSI U ero (U3HUYECKUMU H

XUMHUYECKHMHU CBOMCTBaMHU.
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Bvinoansams pacd€Tbl N0 XUMUYECKUM (POPMYJIaM M ypaBHEHHSIM
peakuuii, NPOTEKAOIIMX C Yy4YaCTHUEM KpPEeMHHUSI U  €ro
COCIUHEHUN.

Xapaxmepusoéams € HUCHOIB30BaHUEM PYCCKOro (pPOAHOIO)
s3bIKa W SI3bIKA XUMHUH COCTaB, (U3MUYECKHE H XHUMHUYECKUE
CBOMCTBA, MOJIy4YEHUE U TPUMEHEHUE COCTMHEHUIM KPEMHHUSI.
CpasHusams TUOKCUABI YTIIEPOJA U KPEMHHUS.

Onucvligamy ~ BaXXHEUIIUME THUIIBI HPUPOJHBIX  COEOUHEHUH
KPEMHUS KaK OCHOBHOT'O DJIEMEHTA JIUTOC(EPHI.
Xapakmepuzoeams  CUIMKATHYIO TMPOMBIIIJIEHHOCTs U €€
OCHOBHYIO MPOAYKIIHIO.

Yemanasnueams ananoruu Mexy pa3indHbIME OTPACTSIMU
CUJIMKATHON POMBIIUIEHHOCTH

Onucvlieams HaXOXKJIECHUE HEMETAJIJIOB B IIPUPOJIE.
Xapaxkmepuzoeambw (paKIMOHHYI0 TIEPETOHKY KHUIKOTO
BO3/lyXa KaK COBOKYITHOCTh (PU3NYECKUX MPOIIECCOB.
Apeymenmuposams OTHECEHUE MPOIIECCOB MOMYyUEHUSI aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIM MPOIECccCaM
Xapaxmepuzosams XUMU3M, CBIPBE, aNiapaTypy U Hay4IHbIC
MPUHIUIIBI IPOU3BOJICTBA CEPHOUN KUCIIOTBHI.

Cpaenusams TPOU3BOJICTBO CEPHOM KHUCIOTHI M MPOU3BOJCTBO
aMMHaKa

IIposooums OlLEHKY COOCTBEHHBIX JIOCTHKEHUH B YCBOCHUU
TEMBI.

Koppexmuposamp cBoM 3HaHHS B COOTBETCTBUHU C TUIAHUPYEMBIM
Pe3yJIbTaTOM.

Ilonyuams ~ XuMUYecKyr0o  MHGOpPMalUUKW U3 Pa3IUYHBIX
HMCTOYHHUKOB.

Ilpeocmasnsams undopmanmio o teme «Hemeramnel» B BuIe
Ta0NMI, CXEeM, OIOPHOTO KOHCIIEKTa, B TOM YHCIE C

npumeHnenneM cpeacts UKT

Mertamisl 1 ux
COETUHEHUSI

O6’bﬂCHﬂﬂ’Ib, YTO TaKO€ METAJIJIbI.
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(16 1)

Xapaxkmepuzoéamb XUMHYECKHE SIIEMEHTHI-METAIBl 10 HX
IIOJIOXKEHUIO B epuoaundeckoi cucreme /. . Menneneesa.
IIpoeno3uposames ~ CBOWCTBA  HE3HAKOMBIX  METAUIOB IO
MOJIOKEHUIO B TIEPUOJMUECKON CHCTEME XMMHUUYECKHX 3JIEMEHTOB
J. 1. Menaeneena.

Ycemanasnueams ~ NPUUMHHO-CIIEACTBEHHBIE  CBS3U  MEXKAY
CTPOCHHEM aToMa, BHJOM XHMMHUYECKOHM CBSI3M U THUIIOM
KPUCTANINYECKON PEeIETKH y METaJUIOB — IPOCTHIX BEIIECTB U
HUX COeOUHEHUN

Ob6vsicHAMb, YTO TAKOE PsAJl AKTUBHOCTH METAJIJIOB.

Ob6o6wamy cUCTEMY XMMUYECKMX CBOWCTB METANIOB Kak
«BOCCTaHOBHTEJbHbIE CBOMCTBAY.

Cocmaenams MOJIEKYJISIpHBIE ypaBHEHHUS peaKuuid,
XapaKTEPU3YIOINX XWMHUYECKHUE CBOWCTBA METAJUIOB B CBETE
yueHHs 00 OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX IIpoIeccax, a
pPEaKIMU C y4acTUEM 3JIEKTPOJIMTOB, NPEACTABIATh TAKXKE U B
HMOHHOM BHJIE.

ObvsicHambs  STUMOJIOTUIO Ha3BaHUS TPYMIIbI «UIeJIOYHbIE
MeTaJlIbD».

Hasams 00IIyI0 XapaKTEPUCTUKY MIETOYHBIM METajulaM MO HX
MOJIOKEHUIO B TIEPUOJMUECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB
. . Menneneena.

Xapaxmepusoéams cTpoeHue, (U3NUEeCKMe U XUMHYECKHE
CBOMCTBA LIEJIOYHBIX METAJUIOB B CBETE OOILEro, 0COOEHHOro M
€IMHUYHOTO.

IIpeockazvieams (u3nyueckue U XUMUYECKHE CBOMCTBA OKCHIOB
U TUAPOKCHJIOB INEIIOYHBIX METAIJIOB HAa OCHOBE WX COCTaBa H
CTPOGHUST M TOATBEPXKAAaTh  MPOTHO3Bl  YPABHEHUSMH
COOTBETCTBYIOLIMX PEaKLU.

IIpo6ooums pacy€Tsl MO XUMHUYECKUM (OpMyZiaM U YpaBHEHUSIM
pEaKIHii, TPOTEKAINX C yJaCTHEM IIEJIOYHBIX METAJUIOB U MX

COeIMHEHUN
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Hasams  00LIyI0 XapakTepUCTUKYy MeTauiaMm  IIA-rpymnmsl
(LIET0YHO3EMENBHBIM ~ METa/llaM) MO HUX IOJOXKEHUI B
MIEPUOIUYECKON cucreme XUMHYECKHUX 3JIEMEHTOB
J. . Menneneena.

Xapakmepuszoéams  cTpoeHHe, (PU3MUECKHE ¢ XUMHUYECKHE
CBOWCTBA WIEIOYHO3EMEJIbHBIX METANIOB B CBETE OOIIEro,
O0COOEHHOT'0 U €IMHUYHOTO.

IIpeockazvieams (u3nuecKkue U XUMUYECKHUE CBOMCTBA OKCHUIOB
U TUAPOKCUAOB MeTauioB IIA-rpynmbsl Ha OCHOBE MX cOCTaBa U
CTPOEHUS U nOOmEepicoams  MPOTHO3bl  YPAaBHEHUSMU
COOTBETCTBYIOLIMX PEAKIIHI.

1Iposooumsb pacu€Thl MO XUMHUECKUM (HOpMyllaM U YpaBHEHUSIM
peakuMii, MPOTEKAIIIUX C YYaCTHEM LIEJIOYHO3EMENIbHBIX
METAJUIOB U UX COCIMHEHUU

O06vsicHAMb TIOHATUE «OKECTKOCTD BOIBDY.

Paznuuams BpeMEeHHYIO U NOCTOSIHHYIO KECTKOCTh BOJBL.
Ilpeonazams cniocoObl ycTpaHeHUsI )KECTKOCTH BOBI.

Ionyuams, cobupame M pacnosnasams YrieKUCIbINA ra3
Xapakmepuzosams ~ aqIOMUHHA 1O €ro  MOJIOKEHHUIO B
NEPUOANYECKON cUCTEME XUMHUYECKHUX JJIEMEHTOB
J. . Menneneera.

Onucvigams cTpoeHUe, (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
AITIOMUHUS, TIOATBEPHKAAsi UX COOTBETCTBYIOIIMMHU YpaBHEHUSIMHU
peaKuui.

Obvacuams JNBOWCTBEHHBIM XapakTep XHMHUYECKHX CBOMCTB
OKCHJIa U THJIPOKCH]IA AIIFOMHHHSL.

Yemanasnueams 3aBucuMoCTh 0071aCTE MPUMEHEHUSI ATFOMUHUS
U €T0 CILIaBOB OT CBOMCTB 3TUX BEILECTB.

IIpo6ooumsb pacy€Thl MO XUMUYECKUM (OPMYIIaM M ypaBHEHUSIM
peakiui, MPOTEKAIIUX C Y4YacTHUEeM allOMMHHUS U  €ro
COeTUHEHNN

Xapakmepusoeamb IOJIOXKCHHUE KCJIC3a B HepHOILquCKOﬁ
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cucteMe xumuueckux syemeHtoB JI. WM. Mengeneera wu
OCOOCHHOCTH CTPOCHHS aTOMA XKele3a.

Onucvigamv (GU3NYECKUE W XHUMHUYECKHE CBOWMCTBA Kenesa,
MOATBEPIK/Iasi UX COOTBETCTBYIOIUMH YPaBHEHUSMH PEaKITUH.
ObvsicHAmb HaIM4ME JBYX TE€HETUYECKUX PSI0B COECIUHEHHM
xenesa Fe*' u Fe’*

Yemanasnueams 3aBUCUMOCTDh 00J1aCTEH MPUMEHEHHS JKeje3a W
€ro CIUIABOB OT CBOMCTB 3THUX BEIIECTB.

IIpo6ooumsb pacy€Thl MO XUMUYECKUM (HOPMYJIaM M ypaBHEHHUSIM
peaKkuuii, MPOTEKAIOIINX C YYACTUEM HKEJI€3a U €r0 COCTUHEHUN.
Habniooams wm onucvieams peakuud MeXAy BEUIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U A3bIKA XUMHH
OKCIIEpUMEHTANILHO  Ucced06ams CBONCTBA METANIOB U UX
COCIMHEHUH, peIlaTh 3KCICPUMEHTAIBHBIE 3a/addl 10 TeMe
«MeTtambi».

Habnrooams cBOMCTBA METAJUIOB U UX COCAUHEHUI.

ObvscHsmb IOHITHE KKOPPO3HS».

Pa3znuyams XUMUYECKYIO U DJIEKTPOXUMHUIECKYIO KOPPO3HIO.
Unnrocmpuposamo puMepamMu TTOHSTHS «KOPPO3HSIY,
«XUMUYECKasi KOPPO3H», «IJIEKTPOXUMHUIECKAst KOPPO3US.
Xapaxmepuzoeams cIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UU
Knaccugpuyuposams GopMbI MPUPOTHBIX COSTUHEHUN METAJUIOB.
Xapaxmepuzosamp 00IME CIOCOOBI TOJYYECHUS] METAJIOB:
MUPO-, TUAPO- U DIIEKTPOMETATYPTHIO.

Koukpemuszuposams criocoObl MONTYYSHUS METAIIOB MPUMEpaMH
U YpPaBHCHHUSAMH pEakIuid C COCTaBICHHEM DJICKTPOHHOTO
OanaHca.

Onucviéams ~ TOMEHHBIM TpOIECC U DJICKTPOIUTHUYECKOE
MOJIy4E€HHE METAJUIOB.

Paznuyamov 9€pHbIC M IBETHBIC METAJLIBI, YYTYH U CTATh
IIposooums O1EHKY COOCTBEHHBIX JIOCTHKEHHUH B YCBOCHUU

TCMBEI.
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XUMHS ¥ OKpYKaromas
cpena (2 4)

Humeepuposams cBeneHus Mo GU3NIECKOi reorpaduu B 3HAHUS
0 XUMUYECKOW OpTaHU3aI1H ILIAHETHI.

Xapaxmepuzoéams ~ XUMHUYECKHH  COCTaB  T'€OJOTHYECKHX
00o10ueK 3eMIIH.

Pa3znuyams MuHEpalbl U TOPHBIC TTOPOJIBI

Xapaxmepuzoéams  WCTOYHUKH XHUMHYECKOTO  3arps3HEHUs
OKPYKAFOIIEeH CPE/IbI.

Onucwviéams T00aTBHBIC KOJOTHYECKUE MPOOJIEMBI, CBA3aHHbBIC
C XUMHYECKUM 3arpsS3HCHUEM.

Ilpeonaecame TYyTH MUHHMH3AIMA BO3JCHCTBUS XUMHUYCCKOTO
3arps3HEHUS] Ha OKPYKAIOIIYIO Cpey.

Ilpueooums TpUMEpPbl MEKIYHAPOIHOTO COTPYIHHUYECTBA B
0o0nacTH  OXpaHbl OKPYXKAIOIICH Cpelbl OT XHMHYECKOTO

3arps3HEeHUs

O060011eHNEe 3HAHMI 110
XMMHH 332 KypC OCHOBHOM
IITKOJIBI.

[TonroroBka K OCHOBHOMY
rOCYJIapCTBCHHOMY
sx3ameny (OI'D) (7 u)

Ilpeocmasnams nnpopmanuio no teme «llepuoanyeckuii 3aKoH
u nepuoanueckas cucrema [[. M. MeHnzneneeBa B cBeTe TEOpuu
CTpPOEHHS aToMa» B BHJIe TaOJIHI], CXEM, OLIOPHOTO KOHCIIEKTa, B
TOM unciie ¢ npumenenneM cpeacts UKT.

IIpeocmasnams uHpopManMIO MO TeMe «Buabl Xumuueckon
CBA3M M TUIBI KPUCTALIMYECKUX PEIIETOK. B3auMocBs3b
CTPOEHHS U CBOMCTB BEILECTB» B BUJIE TaOIUI], CXEM, OIIOPHOIO
KOHCIIEKTa, B TOM 4yucie ¢ npuMeHennem cpeacts MKT
Ilpeocmasnams  uHpopMmammio mno Teme «Kiaccuduxanus
XUMHUYECKUX PpEaKkUUid II0 pPA3IMYHBIM IIpU3HAKaM» B BHJE
TaOJMUI, CXEM, OINOPHOTO KOHCHEKTa, B TOM YHUCIE C
npumeHenneM cpeacts UKT.

Xapaxmepuzoéams OKUCIATEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb.

Omauuams  OKHACIUTEIBbHO-BOCCTAHOBUTENBHBIE pEAKLIUU  OT
peakiuii oOMeHa.

Banucvieamo YpaBHCHHUA  OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX
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peaKIuii C MOMOIILI0 METO/1a IEKTPOHHOTO OanaHca
Xapaxmepuzoéams 001IKe, OCOOCHHBIE ¥ WHIUBUAYATbHBIC
CBOWCTBAa KHCJIOT, OCHOBAaHMH M COJEH B CBET€ TEOPUHU
ANEKTPOIUTUUCCKON JUCCOLIUAIINH.

Apeymenmuposams  BO3MOXXHOCTb MPOTEKAHUS XUMHUYECKHUX
peakiMii B pacTBOpax 3JEKTPOIMTAX UCXOJIS U3 YCIOBUM.
Knaccuguyuposams HeopraHMvecKue BeEIIECTBA IO COCTaBY H
CBOMCTBaM.

Ilpusooums npuMepsl TpeiCcTaBUTENId KOHKPETHBIX KJIACCOB U
IPYII HEOPTraHUYECKUX BEIIECTB

Buvinonnamo TeCThl U yIIpaXXHEHUS, peuiams 3a/1a4ul 1o TeMe.
IIposooums OUEHKY COOCTBEHHBIX [OCTHXKEHUI B YCBOCHHH
TEMEL.

Koppexmuposamp cBoM 3HaHMS B COOTBETCTBUU C TUIAHUPYEMBIM

pe3yJIbTaToOM

I[Inanupyembie pe3yjbTaTbl H3yYeHHs Kypca « XHMHs)
Buvinycknuk nayuumcs
3Hamo (NOHUMAMDb):
— XUMUYECKYI0 CUMBOIUKY. 3HAKU XUMUYECKUX D]IeMeHmos8, (DOpMyibl XUMUYECKUX Beujecms,
VPABHEHUSL XUMUYECKUX PeaKyull,
—  gadcHelwue XumMuyeckKue MNOHAMUA: BeWeCmB0, XUMUUECKUUl IINeMeHm, amom, MOJeKyId,
OMHOCUMENbHbIE AMOMHASL U MOJNEKYIAPHASL MACCbl, UOH, KAMUOH, AHUOH, XUMUYECKAds CB:3b,
NeKMPOOMPUYAMETbHOCb, 8AIEHMHOCHb, CMENneHb OKUCIeHUS,
MONb, MOJAPHAS MACCA, MOIAPHLIUL 00bEM, PACMEOpbl, INEeKMPOIUMbL U HeIIeKMPOIUMbL,
INEKMPOIUMUYECKAST OUCCOYUAYUSL, OKUCTUMENL U BOCCMAHOBUMENb, OKUCTIEHUE U 80CCMAHOBIEHUE,
menyiogotl d¢hpexm peaxyuu, OCHOBHbIE MUNBL PEAKYUL 8 HEOPSAHUYECKOU XUMUU,
— hOPpMYIUPOBKU OCHOBHBIX 3AKOHO8 U MeOpUll XUMUU. AMOMHO-MONEKVIAPHO20 YUEHUs, 3AKOHO8
COXpAHeHUsi MAcCCbl Gewjecms, NOCMOAHCMBA cocmasa eewjecms, A602a0po; nepuoouuecKo2o
saxona J[. U. Menoeneesa, meopuu cmpoeHus amoma u yueHus 0 CMpoOeHuu eeujecmaed; meopuu
INEKMPOTUMUYECKOU OUCCOYUAYUU U YYEHUSL O XUMUYECKOU PeaKyuu;
HA3b16aMb
— Xumuieckue 31eMeHmul;
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— COEOUHEeHUsl U3YUEHHBIX KIACCO8 HeOP2AHUYECKUX 8euecms;

— OpeaHuyecKue eujecmea no ux gopmyne: Memaw, SMaH, SMUieH, ayemuieH, MemaHo, SMaHoJ,
2NUYepUH, YKCYCHAsA KUCIOMA, 2NII0K03d, caxaposa,

00BACHAMD:

— usuyecKull cMbICI AMOMHO20 (NOPAOKOB020) HOMEPA XUMUUECKO20 dNeMEeHMA, HoMepa epynnbl
u nepuooa 6 nepuoouyeckoil cucmeme /. . Menoeneesa, k KOmopuvim 21eMeHm NPUHAOTIEHCUN,

— 3AKOHOMEPHOCMU U3MEHEHUs CMPOEeHUs AmoMO8, CE0UCME DIeMEeHMO8 8 Npeoenax MAlblx
nepuooos u A-epynn, a maxaice c80UCME 00PA3YEMbIX UMU BLICUUUX OKCUOOB U SUOPOKCUOO08,

— CYWHOCIb NPOYeCcca dNeKMPOIUMUYECKOU OUCCOYUAYUU U PeaKyull UOHHO20 0OMeHa,
xapakxmepuzoeamo.:

— Xumuyeckue snemenmul (0m 8000p0o0a 00 Kalbyus) HA OCHOBE UX NOJIONHCEHUSL 8 NePUOOUYECKOLL
cucmeme xumuueckux snemenmos /. U. Menoeneesa u ocobennocmeii cmpoenusi ux amomos;

— 83AUMOCE5I3b MENHCOY COCMABOM, CMPOECHUEM U CEOUCBAMU HEOP2AHUYECKUX BEUeCmE,

— Xumuueckue C8OUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYeCKUX 6eujecme (npocmoix eeujecme —
MEmanios u HemMemanios, COeOUHeHUll — OKCUO08, KUCIOM, OCHOBAHUL, AMBOMEPHbIX OKCUOO8 U
2UOPOKCUO08, conell);

onpeoesimy:

— cocmas geuyecms no ux opmynam;

— BAIEHMHOCMb U CMeNneHU OKUCTIeHUs DJIeMEHMO8 8 COeOUHEHUU,

— BUObL XUMUYECKOU C83U 8 COCOUHEHUSIX,

— MUnvl KPUCMALIUYECKUX PeUEMOK MeEpoblX eujecms;

— NPUHAONIEHCHOCMb BeljeCmE K ONpedeiéHHOMY KAACCY COeOUHeHULL,

— MUNbL XUMUYECKUX PeaKyull;

— BO3MOJICHOCIb NPOMEKAHUSI PEAKYULL UOHHO20 0OMEHA,

COCMABIsMy.

— CcXembl CMpPOeHUs amomMo8 Nepsvlx 08a0yamu 31eMeHmos8 nepuoouyeckou cucmemvt J]. U.
Menoeneesa;

— popmybl HEOP2AHUYECKUX COEOUHEHULL U3YYEHHBIX KILACCO8 8eUjeCm8;

— YPABHEHUs. XUMUYECKUX PeaKyull, 8 MOM YUCIe OKUCTUMENTbHO-80CCMAHOBUMENbHBIX, C NOMOWBIO
Memooa 21eKmpoHHO20 bananca;

be3onacHo obpawjamucsi:

€ XUMU4eckou nocyoot u 1ab0pamopHuim 060py008anuem;

npoeo@umb XUMUUeckul IKcnepumenm.
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— NOOMBEPHCOAIOUIUTL XUMUYECKULL COCTNAB HEOPSAHUYECKUX COCOUHEHUT,

— NOOMBEPHCOAIOUULL XUMUYECKUE CEOUCMBA U3VHEHHBIX KIACCO8 HEOPLAHUYECKUX 8eUjeCM8;

— 10 NOJYYeHUlo, cOOUPAHUI0 U PACNO3HABAHUIO 2A3000PA3HbIX ewjecm (KUCI0pood, 8000pood,
VeNeKUCI020 2a3d, AMMUAKA),

— N0 onpedeneHuro Xiopuo-, cyabgam-, KapOOHAM-UOHO8 U UOHA AMMOHUSL C NOMOUBIO
KauecmeeHHbIX peaKyutl,

BLIYUCTIAMD!

— MAcco8yro 00110 XUMUYLECKO20 dlleMeHma no Yopmyie coOeOUHeHUs.,

— MAccosyro 00710 geuiecmead 8 pacmeope;

— Maccy OCHOBHO20 eujecmed no U38eCMHOL Macco8ou 00U npumecell;

— 00BEMHYI0 00110 KOMNOHEHMA 2a3080U CMeCU;

— KOIUYeCmso sewecmed, 00vbeM Ul MAccy 8euecmsa no KOAUdecmey eeuecmed, 00vbemy uiu
macce peazenmos, uiu nPoOyKmo8 peakyuil;

UCNONB308aMb NPUOOPEMEHHbIEe 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esmelbHOCU U NOBCEOHEBHO
HCUHU.

— 0111 0e30nacHo2o obpawjenus ¢ eujecmeamu U MaAmepualamu 8 HOBCEOHEGHOU JICUSHU U
2PAMOMHO20 OKA3AHUS NEPBOTE NOMOWU NPU 0IHCO2AX KUCTOMAMU U WeTOUaAMU,

— 0711 00BACHEHUsI OMOENbHBIX PAKMO8 U NPUPOOHBLX AGTEHUL,

— 0J1 KpUMu4eckol oyeHKU UHGopMayuu o eeujecmaax, UCnoIb3yemblx 8 Obimy.

Boinycknuk nonyuum 603mMo0xHcCHOCHIb HAYUUMbCA .

- Xapakmepuzoeams OCHOGHble MemoObl NO3HAHUSL XUMUYECKUX 00bekmog: HabrodeHue,
usmepeHue, IKCnePUMeHm, MoOeIUpoBaHue;

- pasauuame Xumuyeckue oovbekmoul (6 cmamuke):

— XUMUYecKue dNeMeHmbl U NPOCMble BeUecmed;

— Memannvl U HeMemaniibl U XapaKmepusoeamv OMHOCUMENbHOCHb NPUHAOIEHCHOCMU MAKUX
00beKmo6 K motl unu UHOU epynne;

— opeanuyecKue U HeopeaHuiecKue COeOUHeHUs.,

— 2UOPOKCUObL (KUCTIOpOOcodepacauue KUCIOMbl, OCHOBAHUS, aMpomepHble 2UOPOKCUObL);

— OKCUObL Hecoleobpazyowue u coleobpasyrouue (KUCIomusle, OCHOGHbIe, aMpomepHbie);

— BAIEHMHOCMb U CIMENeHb OKUCTEHUL,

— cucmemamuyeckue u mpusUaibHvle MepMUHbL XUMUYECKOU HOMEHKIAMYpbl,

— 3HAKOBYIO CUCMEMY 8 XUMUU (3HAKU U opMYbl, UHOEKCbl U KOIDhuyuenmol, CmpyKmypHoie u

MONEKYIAPHbIE (POPMYIbl, MOLEKYIAPHbIE U UOHHblE YPABHEHUS peakyull, NoJHble U COKPAUjEHHble
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UOHHbIE YPABHEHUs peaKyull, mepMoxXumuieckue ypasHeHus, 0003HAYeHUs CMeneHu OKUCIEHUS U
3apsa0a UoHa 8 opmyie XUMU4eCcKkoeo coeOUHeHUs1);

paznuuamys xumuyeckue oo6vekmol (8 OuHaMuxe):

— usuuecKkue u XumuyecKue CmopoHbl NPOYECco8 pACMEOPEeHUsL U OUCCOYUAYUU;

— OKUCIUMENbHO-80CCMAHOBUMENbHBLE PeaKyuU U peakyuu 0oMeHa;

— cXeMbl U YPABHEeHUsL XUMUYECKUX PeaKyull,

COOMHOCUMD:

— IK30MepMudecKue peakyuu U peaKyuu 2opeHus;

— Kamanumuieckue u pepmenmamueHvle peaKyuu,

— Memai, OCHOBHbIU OKCUO, OCHOBAHUE, CO/b;

— HeMemai, KUCIOMHBIU OKCUO, KUCIOMA, COlb,

— cmpoeHue amoma, 6ud XUMUYECKOU C653U, MUn KPUCMALIUYECKOU pewémKu u Qusuyeckue
ceolicmea sewecmaed,

— HaxodcoeHue d1eMeHmMOo8 8 NPUPOOe U NPOMbLULIEHHbIE CNOCOObL UX NOTYYEHUS,

— HEe0OX00UMOCIb XUMUYECKO20 NPOU3B00CMEA U MPebOoBaAHULL K OXPaHe OKpyHcaroujeli cpeovl,

—  HeobXoouMoCmb NPUMEHEHUS] COBPEMEHHbIX GeujeCme U Mamepuanog u mpebosaHull K
300p08becHepedlCcenulo;

- 8bl0BUAMb U IKCNEPUMEHMATLHO NPOBEPAMb SUNOME3bl 0 XUMUYECKUX CBOUCMEAX 8eujecms Ha
OCHOBe UX COCMAsa, CMpoeHUs: U NPUHAOTIEHCHOCIU K ONPedesiéHHOMY KAACCy (epynne) seujecms;

- NPOCHO3UPOBAMb CHOCOOHOCMb BeUleCmEad NPOAAGISMb OKUCTUMENbHbLE UTU 80CCIAHOBUMENbHbIE
CBOUICMBA € YUEMOM CMeneHell OKUCIEHUS DJIeMEHMO8, 6X00SUWUX 6 e20 CcOoCmas, d makdice
NPOOYKMO8 COOMBEMCMBYIOWUX OKUCIUMETbHO-80CCMAHOBUMENbHBIX PeaKyull;

- COCMasnsamy YpagHeHUs: peakyuil ¢ yuyacmuem mMunudHblX OKUCAUmenel u 60ccmanogumenell Ha
OCHOB€ INEKMPOHHO20 OANAHCA;

- onpeoensimb 803MONCHOCHb NPOMEKAHUSL XUMUYECKUX PEaKyull Ha OCHO8e 3JIeKMPOXUMUYECKO20
pA0a  HANpsJceHull  Memasnos, psaod  NeKmpooOmpuyamensbHOCmu HeMemaniios, maoauybl
PAcmeopumocmu u yuéma yciosuil NposedeHus peaKyuil;

- NPOBOOUMb PACUEMbI NO XUMUYUECKUM POPMYIAM U YPAGHEHUAM.:

— 07151 8b1800A HOPMY/IbL COCOUHEHUSL NO MACCOBLIM OO0JIAM DNIEMEHMO8,

— 0J1 NPUCOMOBIEHUsL PACMBOPA C UCNOIb308AHUEM KPUCTATIO2UOPAMO8,

— 01 HAxodcOeHus 00U 6blx00d NPOOYKMA peakyuu Hno OMHOWEHUI0 K meopemudecKu
B03MOINCHOMY,

— C UCNOJIb306aHUEM npasuld Teti-J/Troccaka 06 06BEMHBIX COOMHOUEHUSX 2d306,
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— C UCNOTIL30BAHUEM NOHAMUL (KMOTIbY, «KMMOIbY, «4ucio Aeoecadpoy,

— NO MEPMOXUMUYECKUM YPAGHEHUIM PeaKyull,

APOBOOUMb  XUMUYECKUTI IKCNEPUMEHM C HEYKOCHUMENbHbIM COON00eHUeM Npasul MexHuKu
bezonacnocmu.

— N0 YCMAHOBIEHUIO KAYECBEHHO20 U KOIUYECTNBEHHO20 COCMABA COCOUHEHUS,

— NpU BbINOTHEHUU UCCTE008AMENLCKO20 NPOEKMA,

— 8 0OMAWHUX YCLOBUSX,

- UCNONBL306aAMb NPUOOPEMEHHbIE KIIUedble KOMNEeMeHYUuu O/ 6bINOIHEHUs. NPOEKMO8 U YUeOHO-
Ucce008amenbCKux pabom no u3yuyeHuro C0UCms, Cnocob08 NOYUeHUs. U PACHO3HAHUS GeUjeCME;

- onpeoenamb UCMOYHUKYU XUMUYECKOU UHDopMayuu, npeocmasisims CAUCOK UHGOPMAYUOHHBIX
pecypcos, 8 mom uucie U Ha UHOCMPAHHOM S3blKe, 20MOBUMb UHMOPMAYUOHHBII NPOOYKM U
Npe3eHmoBamy e2o,

- 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUeCmBAx U XUMUYECKUX NPOYeccax, KpUmuyecku
OMHOCUMCSL K NCEBOOHAYYHOU UHGOpMaAyUuU, HeO0OPOCOBECMHOL PeKlaMe 8 CPeOCmBax MaccoBoll
uHgopmayuu,

- €030a8amb MOOeNU U cXxeMbl O/l peuleHus: y4ueOHbIX U NO3HABAMENbHbIX 3a0a.

Y4eOHO-MeTOANYECKOEe H MAaTEePHAJIbHO TEXHUYECKOoe o0ecnedeHne 00pa3oBaTeIbHOIO
npouecca

1. Xumus 8 u 9 xnaccel. Yuebnuk (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).

2. Metoanuaeckoe nocodue 8- 9 kmaccel (aBropel O. C. N'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB).

3. I[Iporpamma kypca xumun s 8—9 kiaccoB o0Ieo0pazoBareabHBIX yapexaenui (aBTopsr O. C.
I"a6puensia, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpans 8 u 9 xnacc (aBropsl O. C. I'abpuenss, C. A. Cnankos).

5. Xumus B TecTax, 3a7a4ax 1 ynpaxHeHusx 8 u 9 kiacc (asropsl O.C. I'abpuenss,

. B. Tpurybuax).
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